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PUBLIC NOTICES 





BOILERS, HEATING, Ere 
4 ; ° 
ihe Commissioners of 
His Majesty's Works, et are pre 
pared to receive TE NDE RS before 
11 a.m. on Thursday, 9th April, 1931, 
or 
(1) SUPPLY and ‘TION of 
BOLLERS and CYLINDERS for 
HEATING, etc., at the General 
Post Office (South), Carter-lane, 
EA 
HEATING, etec., at the Head Post Office, 


Blackpool 
Drawings, specifications, copies of the conditions and 
forms of contract, bills of quantities and forms for 
Tender, may be obtained from the CONTRACTS 
RRANCH, H.M. Office of Works, King Charles-street, 
London, S.W. 1, on payment of One Guinea in each 
(Cheques payable to the Commissioners, H.M 


Of of Works The sums so paid will be returned 


Office 





to those persons who send in Tenders in conformity 
with the conditions 6699 
° . ° ‘ 
livil Service Com- 
MISSION 
FOR THCOMING EXAMINATION, 
JUNIOR TECHNICAL EXAMIN}IK 
(Male) in the Lands Branch of the War 


Department (18-22, with extension in 
certain Cases 
“~ Regulations and particulars, together with the 
forms on which applications must be made, will be 
sent in response to requests (preferably by postcard 
addressed to the SECRETARY, Civil Service Com 
mission, Burlington-gardens, London, W. 1, arvi~ne 


latest date for the 
April, 1931 66358 


THE TITLE OF THE SITUATION. The 
receipt of application forms is 16th 





PATENTS AND DESIGNS ACTS, 1907 TO 1928 
NV otice is Hereby Given that 
s BRITISH TABULATING 


THE MACHINE 
oo Ltd., of Vie peste * use, Vernon-place, 
Southampton-row, Londo 1, EKS LEAVE 


to AMEND the SPECIFIC ATION of, ro the DRAW 
INGS forming a part thereof, ETTERS PATENT 
Ne 204,383, granted to them for an invention entitled 
Improvements in or relating to Statistical Accumu 
lating Mechanism.’ 
Particulars of the prope 
in N 2199 of the 
Patents), published on the 
Any person, OTF persons, 
n to the amendment by 


wed amendment were set forth 
Illustrated Official Journal 
lith March, 1931 

may give notice of opposi- 
¢ leaving Patents Form No 
19 at the Patent Office, 25, Southampton-buildings, 
London, W.C. 2, within one caiendar month from the 
date of publication cf the said Journal 

W. 8. JARRATT, 
Comptroller-General 


6692 





PATENTS AND DESIGNS ACTS, TO 1928 
NV otice is Hereby Given that 
4 CHARLES SHEPPARD JOHANN, whose Post 
Vice 


address is c/o American La France and Foamite 
West 57th Street, City of New York. 


1907 





Corp on, 250, 
State of New York, United States of America, SEEKS 
LEAVE to AMEND the SPECIFICATION of 
LETTERS PATENT No. 319,760, granted to him for 
an invention e ntitle 1 ** Improvements in Compressed 
Gas Containers 

Particulars of the proposed amendment were set 
forth in No 2199 of the Illustrated Official Journal 
Patents), published on the 11th March, 1931 

Any person, or persons, may give notice of opp 


sition to the amendment by leaving Patents Form No 
19, at the Patent (Office, Southampton-buildings 
London, W.C. 2, within one calendar month from the 
late of publication of the said Journal 

Sed.) W. S. JARRATT, 
Comptroller-General 


of 


Co invites TENDERS f& 
CECUTION of \LTERATIONS and ADDI. 
HEATING and HOT WATER SUPPLY 
APPARATUS, &c., at the Brook Ambulance Station, 
Shooter's Hill, S.E. 18 

The specification, form of Tender, &c.. 
btained on application to the Chief snainesr. The 
Old County Hall, Spring-gardens, 8 1, on and 
after Wednesday, 18th March, 1931, upon p ayment of 
£1 by cheque, draft or money order to the order of the 
Londen County Council This amount will be 
returnable only if the tenderer shall have sent in a 
! 1 fide Tender and shall not have withdrawn the 
Full particulars of the work may be obtained 

personal application, and the contract documents 
may be inspected before payment of the fee 

Remittances by post should be addressed to the 
hief Engineer, The Old County Hall, Spring gardens, 
Personal inquiries at Room 2, No. 
Warwick House-street, Cockspur-street, S.W. 1. 

The contractor will be bound to observe the pro- 
visions of a fair wages clause, the terms of which are 
mit fully in the instructions for Tender and form 
ntract and in “* The London County Council 
Gazette 

No Tender received by the Clerk 
the County Hall, Westminster 
on Monday, 30th March, 


Aas 





‘ymeeqganec County 


LONDON 
The London County 


may be 





‘ 


of the Council at 

Bridge, 8 after 
1931, will be con- 

lerec 

The Council 

rany Tender 


does not bind itself to accept the lowest 


cox, 


vunty 


MONTAGU H 
of the London C 


H684 Clerk Council. 





and County of Kingston- 


eo TPO 
ELECTRICITY 
The Flectricity Committee 
vite TENDERS for the 


( tity 


N-HULI 
DEPARTMENT 
of the Hull Onan ee 
following CONTRACT 
vito— 

CONTRACT COAL 
STREET) 

Tender form, general conditions anid 
in be obtained upon application to the undersigned 

1 payment of TWO POUNDS, which amount will be 

turnable on receipt of a bona fide Tender. 

Additional copies may be had at a cost of ONE 
POUND each, not returnable. 

Cheques and Postal Orders to be made payable to 
the City Treasurer, Guildhall, Hull. 

The Corporation does not bind itself to accept the 
lowest or any Tender. 

Tenders to be addressed to 
tricity Committee, Town 
Hull,” and endorsed *“* 
lelivered to the above 


163 : SIDINGS 


(RYDE 


specification 


to ** The Chairman, Elec- 
Clerk’s Office, Guildhall, 
Contract 168,"" and must be 
address not later than Noon, 





Che Engineer 


——— 
PRINCIPAL CONTENTS OF THIS ISSUE. 
ARRANGED FOR CARD INDEXING. 
eons 


British Empire Trade Exhibition 


at Buenos Aires—No. II. e@.si0) 


THE ENGINEER, 20 .- 3 ‘1. 
The Institute of Metals. «. 327) 
THE ENGINEER, 20 .- 3.- 31. 


Vector Methods of Studying Mechanical 
Vibrations—No. IV. 


ROBERTSON, 


(P. 314) 


Pror. DAVID D.Sc THE ENGINEER, 20.- 3 - 31 


Fosalsil. «. sie) 


THE ENGINEER, 20.- 3 


The Leipzig Fair—No. II. 325) 


THE ENGINEER, 2 - 3 - 31. 


Charing Cross Bridge. . 317) 


THE ENGINEER, 


20-3. 31 


Early Locomotive Wheels. ¢. 32 
THE ENGINEER, 2v - 3 - 31 


Radiation in Boiler Furnaces. @. :2i; 


THE ENGINEER, 20 - 3 - 31 


High Power Rectifiers. @. 322) 
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PUBLIC NOTICES PUBLIC NOTICES 





‘Youth Indian Railway Com-| rye “ aan 
S PANY, LIMITED. ~ [ihe | Mane *hester Steam Users 


we de see deen he Appli { 
2 7 TS TICLES anc > 0 ne ainment o conomy in the pplication « 
(1) mies \) me ARTICLES and MATE Steam, 20, QUAY-STREET, DRANSGATE, MANCHESTER. 
(2) SOLID DRAWN STEEL BOILER TUBES Founded 1854 by Sim Wriuiam Farnparen 
Specifications and forms of Tender will be available Certificates of Safety issued under the Factory and 
at the Company's O . 91, Petty France, West- | Workshops Act, 1901. Compensation for Damages 
minster, &.W. and Liabilities paid in case of Explosions. Engines 


Tenders, addressed to the and Boilers Inspected during construction. 6605 


Boiler Explosions and 


Chairman and Directors 





of the South Indian Railway Company, Limited, 
marked :—** Tender for Miscellaneous Articles and 
Materials,” or as the case may be, with the name of 


the firm tendering, must be left with the undersigned ibble Navigation. 





not later than 12 Noon on Friday, the 10th April, The Corporation of Preston REQUIRE TWO 
1931 MARINE BOILERS for the Bucket Dredger ‘* Walter 
The Directors do not bind themselves to accept the | Bibby,”’ multitubular, return tube, two furnace type, 
lowest or any Tender. 12ft. diameter by 10ft. 6in. long, for 80 1b. working 
A charge, which will not be returned, will be made | pressure, delivered at Preston Dock. 
of 10s. for each copy of Specific ation No. 1 and of 5s Specifications may be obtained on application to 
for each copy of Specification No. 2 JAMES BARRON, M. Inst. C.E. Dock Offices, 
Copies of the drawings may be obtained at the | Preston, to whom Tenders should be sent on or before 
offices of the Company’s Consulting Engineers, Messrs. | Tuesday, 31st March. 6685 
Robert White and Partners, 3, Victoria-street, West- 
i> Oe 


minster, S.W t 
A. MUIRHEAD, 
Managing Director. 


SITUATIONS OPEN 
COPIES or Trermontats, NOT Onrernats, UNLess 


SPECIFICALLY REQUESTED. 
V our Advertisement in “* e Engineer’ of the 
6th March, and would state that the POSITIONS 


have now been FILLED.—EWART CHAINBELT Co., 
Ltd., Derby. 6683 a 


91, Petty France, 
Westminster, S.W. 1. 
18th March, 1931. 


STEEL STRUCTURAL ENGI 
ROOF AND BRIDGE BUILDERS’ 
NESS FOR SALE. 

[ihe Liquidator is Prepared to 


6704 








— “ “ JE Wish to THANK the a Sy Answering 
NEERS’ AND 
BUSI- 





by Firm of Engineers’ Merchants, a 


W4nrze, 
REPRESENTATIVE 











fonday, 20th fori. qeet 
WAITE, M.I.E.E., F.1L.F., 
City Electrical Engineer. 
Electricity Works, 
a 4 lane, Hull, 
arch, 1931 6681 


NEGOTIATE for a SALE of the LANARK- for Sale of Specialities 
as BRIDGE WORKS, MOTHERWELL, includ- First-class salary, expenses and commission to suitable 
ing the whole GROUND, BUILDINGS. PLANT and | applicant who would invest up to £1000 in deben 
MACHINERY, STOCK, LOOSE TOOLS.  &c..| tures in business.—Address, P917, The Engineer 
belonging to Orr, Watt and Co., Ltd. (in L iquidation). Office 17 A 

The Works, which are well equipped, are situated at - 
Newarthill, and are connected with the L.M. and 8. 
Railway by a siding. Further particulars can be \ TJANTED in London Constructional Engineers’ 
obtained from Messrs. W. M. MARSHALL, ROSS Drawing-office, smart MAN, capable of designing 
and MUNRO, Solicitors, 3, Merry- street, Motherwell ; Steel Work in competition. Must be quick and accu- 
or rate, with good knowledge of 1909 Act and L.C.C. 
DAVID A. RICEOND. requirements. Only thoroughly capable man need 
24, George- owe My , apply. State age, experience, and salary ar — 
6698 Liquidator. Address, P897, The Engineer (Office Ps 





SITUATIONS OPEN (continued) 





\ JANTED (for About 12 Months), CLERK of 

WORKS, to Supervise the Laying of Water 
Mains in Country Districts Previous experience of 
this class of work essential 

Ability to drive motor car an advantage Salary 
£6 6s. per week. 

Application, In own handwriting, stating age, pre 


vious experience, and accompanied by recent references 
as to arte and character, to 

ENGINEER, Fylde Water Board, Sefton-street, 
Bls ckpool. not later than 27th March, 1931 





6701 A 
W ANsED, MAN, with Good Technical Training to 
‘ake Charge of Physical Testing Laboratory at 


Mic land Works 
—Address, P014, 


YOMMERCIAL MANAGER REQUIRED for Impor- 
tant Structural Engineering Company in India. 
Must have good knowledge of Acoounts, Financial 
Control of Business and able to Control Staff; know- 
ledge of Engineering Contracts desirable.--Reply, 
giving full details of education, experience, age and, 
date when available, to WHITEHILL, MARSH 
JACKSON and CO., Chartered Accountants, 67, 
Broad Street-avenue, London, E.C. 2. 6679 A 


salary and qualifications; 
"O14 A 


State age, 
The Engineer Office 





of Eubtts Works 


7 NGINEERS.— Well-known Firm 
4, Contractors RE QUIRE the SERVIC t8 of Young, 
capable ASSISTANT ENGINEERS with 


experience 
in Setting Out Also JUNIOR ENGINEERS. 
State age. qualifications and salary required 
lent prospects for right type of men 
Address, P9004, The Engineer Office 


Excel- 


POO4 A 





I UBRICATING OILS, MOTOR OILS, CUTTING 
4 OILS, &¢c.—Old- established FIRM, holding con- 
tracts with L.C.C., Kent County Council, &c.. WISHES 


to GET in TOUCH with MEN able to introduce 
business. Libe.al commission will be paid.—Address, 
P3872, The Engineer Office 72 a 








PLANNING and PROCESS ENGINEER REQUIRED 
for large Switchgear Manufacturing Works, to act 
as ASSISTANT to WORKS MANAGER 
Applicants should have had practical experience in 
laying out work in an economical manner and working 
to limits. Technical training is desirable. 
Applications should give particulars of experience 
and salary required 
Address, 6654, The Engineer Office 6654 A 





l RAUGHTSMAN, First-class, WANTED. with 





thorough knowledge of Steelwork and Rolling 
Mill Design; London district.—-Write, stating pre- 
vious experience and salary re Box 238, Sells 

A ivertising Offices, Fleet street, EA 6604 A 
REQUIRED, with Steel Rolling 


I RAUG HTSMAN 
k and 

State e, salary, 

Engineer Office 


London district. 
Address, The 
6691 A 


Tramear experience 
and experience 








SITUATIONS WANTED 








DVERTISER, Unemployed, will be Gilad of WORK, 
f Stores Superintendent, Progress Chief 11 years ; 
charge hand and working fitter 10 years. Excellent 
stimonials.—-HOTCHKISS, 28, Manor-gardens, High 
W yoom be 18 
DVERTISER, with 
neers, ironmongers, Eastern 
ADDI TIONAL LINE. Commission basis 
dress, 6674, The Engineer Office 


Extensive Connection Engi- 
Counties, WANTS 


Own car.— 
5674 B 





AN ENGINEER, Aged 42, 16 Years’ Experience 
i inspecting and controlling construction of rail- 
way locomotives and rolling stock of highest class in 
British and continental works, is DESIROUS of 
TAKING UP such WORK on Continent, REPRE. 
SENTATION or other RESPONSIBLE POSITION, 
with first-class British or continental firm. Energetic ; 
fluent German and French; A.M. Inst. C.E., A.M. 
Mech. E., M.I. Looo. 

_ Address, P8906, The 


Engineer Office P896 





3 
or any Other Responsible 
practical knowledge of 
Age 29, single; 
Home or abroad.- 
P0903 B 








4* COST ACCOUNTANT, 
f Post which requires 
works’ organisa‘ion and control 
good experience aad qualifications 

Address, P903, The Engineer Office 


IVIL and MINING ENGINEER (29), Single, with 

J exceptional experience, also as draughteman and 
qualified surveyor, SEEKS POST, preferably in 
executive, administrative or advisory capacity at 
home or abroad. xcellent references.—Address, 
P87, The Engineer Office. Ps7l & 





rds, Premium Bonus, 
years last situaticn ¢ 
anywhere; ascientions 


(= RK (30), Exp. Time Re 
wages and supervision; 6 


reasonable salary. Will go 








worker.— Address, P915, The Engineer Office. P9145 B 

YONSTRUCTIONAL ENGINEER, Age 383, Keen, 

energetic and tactful, SEEKS POST. Experi- 

ence of design and construction in all classes of steel 

work Address, A.W., Farnah Locko-road, Spondon, 
De rby P905 B 

ECHANICAL ENGINEER (31 ® Years British 


railway abroad, sound D.O 
ymomical works management, 


and test experience, 
maintenance of boilers 


ond steam plant, specialised in use of oi! fuel, fluent 
Spanish, DESIRES POSITION of TRUST Address, 
Peis, The 


Engineer Office. P918 K 








SITUATIONS WANTED (continued) 
Page 2. 

AUCTIONS, Page 66. 
EDUCATIONAL, Page 2. 
MISCELLANEOUS, Page 2: 
PATENTS, Page 2. 
PARTNERSHIPS, Page 2. 


BUSINESSES and PREMISES 
(For Sale, etc... Page 66. 


FOR SALE, Pages 2 and 66. 
AGENCIES, Page 2. 
FOR HIRE, Page 66 
WORK WANTED, Page 66 


For Advertisement Rates see 





Leader Page. 
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SITUATIONS WANTED (ce: ntinued) 





ENG. (34) SEEKS CHANGE ; 
years’ exp. generating, steam engines, 1.C. 
and steam, fuels, oil and coal, power transmission ; 
mtce, &c. Coastal town for preference.—Address, 
P913. The Engineer Office. P13 B 


ouecr and MECH. 
4 18 





7 NGINEER, 12 Years’ Electrical Works and Com- 
mercial training, fluent oral and written French, 
German and Spanish, DESIRES POSITION as Com- 





mercial Representative Engineer; age 35.—Letters, 
FOR ATES. Cuteliffe-place, Bedford. P910 B 
— ER, 27 Years of Age, Single, 5} Yea 


apprenticeship with electrical manufacturing 4 
can good subsequent (héavy power plant) mechanical 
experience in England and abroad, SEEKS POSITION 
in New Company, or to Open up new Department of 
Established Business. Commencing salary is of no 
importance. Scope and future prospects for energetic 
work of supreme importance. No capital available. 


Address, 6703, The Engineer Office. 6708 B 





(Seot.), Air Filters and 

proved industrial connec 

FAU SANG, P3899, The 
Ps99 B 


a NGINEER-SALESMAN 
) dust recovery plant, 
tion, DESTRESS CHANGE.- 
Engineer Office. 
)XPERIENCED aero and ELECTRICAL 
i ENGINEER, A.M.LE.E., now on ies, North 
ef England, DESIRES CHANGE to Midlands or 
Commercial or technical. Good knowledge 
French and German.—Address, P877, The Engineer 
Office. P3877 B 


pronu KION 
SEEKS P( 


16 years’ — experience plant layout, 
Any district 


P906 B 








al NGINEER of Proved Abiiity, 
Age 38, 
planning, rate-setting and production. 


Address, P906, The Engineer Office. 





OUNG CIVIL ENGINEER, Hons. B.Sc. and 

pephomne » and four years” D.O. and works’ experience, 
DESIR Good PROGRESSIVE SITUATI( 
Address, ‘00s, . The Engineer Office. P08. B 


RAUGHTSMAN and ENGINEER, London, all 
round experience, including experimental and 
research work Low-temperature, activated carbon 
and briquetting. Moderate salary.—Address, a 
The Encineer Office. P9916 


| Pe AU one AN, BSTIMATOR aad REPRESEN- 
&. Conmversant with freescape stairs, 
light —_ oe constructional work, ornamental iron- 
work, fencing, &c.; connection.—Address, P920, The 
K ‘ngineer ( Office P9200 B 


peace SHTSM AN, 23, Works 1) Years, D.O. 63 
years, Higher National Certificate, distinction in 
heat engines, studied engineers’ administration, DIS- 
ENGAGED.—J. E. BRITTAIN, Mitchell Main, 
Barnsley P909 B 


RAUGHTSMAN (30) 9 Years 8. America, Sound 
D.O. and test experience, oil fuel installations, 

















DESIRES SIMILAR POSITION abread. Fluent 
Spanish.—Adiress, P919, The Encineer Office. 

or regs P919 

D*s GHTSMAN (36), Th weushiy Experienced in 

, ae and heavy constructional steelwork, design- 

ing, tailing and estimating, DESIRES POST. 

Eiicient ¥—— reliable.—Address, P907, The Engineer 
Office. P907 B 

JOREMAN IRONMOULDER SEEKS POSITION. 


Long experience in castings for general engi- 








neering, colliery, by-product and glass work; good 
references.— Address, P912, The Engineer Office. 
P912 B_ 
PARTNERSHIPS 
ae x NTOR of Unique Marine Invention, which 


ers world-wide possibilities, WISHES to MEET 
G ENTL EMAN who would provide capital and assist 
in Exploitation.—Write for interview (Principals only) 
Box R 759, Willings, 86, Strand, W.C. 2. 6678 © 





EDUCATIONAL 














EXT 


Va 


im. 


were ee 


PLANT. 


240 pages, 13 diagrams. 
generation which demand chemical knowledge on the part of the engineer in charge, 
» water supply, corrosion, fuel, construction materials, boiler testing, etc. 


| POWER AND THE INTERNAL COMBUSTION ENGINE. 


e.g. 


three colours, size 28" x 33°. 


THE REVISED HEAT- DROP TABLES, 1931, 


HERBERT MOSS, 
data and formule of the late Foci H. L 
Allied Industries Research Association. 
absolute 


British Electrical and 


(Re 





eKgARNOLD BOOK SE. 





THE CHEMICAL TECHNOLOGY OF STEAM-RAISING 


N. BASSETT, Chief Chemist, Egyptian State Railways. 
net. fT 


By H. 
12s. 6d. 


By W. E. DALBY, F.R.S., Professor of Engineering in the Imperial College of Science. 
xii + 280 pages. 99 diagrams and 2 folding plates. 18g; net.¢ (Nearly Ready). 

STEAM POWER. 3, w. E. DALBY, F.R.S. Secoxp Eprrion. xvi + 760 
pages, 250 diagrams. 25s. net. 


ENDED 


lues up to 4000 Ib./sq. in 
4s. net. 


D.Se., A.R.C 


gauge; L.P. 14—19 Ib./sq. in. 


ady March 26) 


+ Detailed Prospectuses available 


@LONDONO® 


@LONDON © FANPOST 4245 Maob0 77 


H—® DIAGRAM ior Saturated and Superheated Steam. 
Plotted by Professor H. L. CALLENDAR, F.R.S., 
. pressure and 600°F. at intervals of 10°. 

(By post in a tube, 48. 94.). 


» D.C, 


viii + 


An examination of those aspects of steam 


from his Extended Steam Tables. 
On squared paper. 


Caleulated by 

Imperial College of Science, from the new 
. CALLENDAR, F.R.S. Published for the 
H.P. 100—3,200 Ib./sq. 
1lin S80 pages. 12s. 6d. net. 


Shin 











( yor 


B.se., E 


Assoc. 
Fi 


For full 


Loxpor 


Mr. Trevor W. 


EDUCATIONAL 


respondence ( ‘ourses 

oF 

PREPARATION 
POR THE 


[Examinations 


THE 
INST. OF CIVIL ENGINEERS 
INST. OF MECHANICAL ENGRS 
INST. OF STRUCTURAL ENGRS 
UNIVERSITY OF LONDON, &c 
ARE PERSONALLY CODUCTED By 


Phillips, 


- gw E ngineering, London U niversity. 
|. Inst. ..E.. A.M.1. Struc. E.. M.R.S.1., 
S.A., Chartered Civil Engineer, &« 


soutien and advice apply to : 
36, Date Streer, LIVERPOOL 


OFFICE :—65, CHANCERY Lane, W.( 





and de 


M 
THOROUGH POSTAL 
B.Se. (ENGINE BRING), 
A. ae. -L.0, E.. 


mobile and Marine Engineering Ex 
Low Fees—p 


xford Correspondence College, 


AUMONT wooss, OxFO 
PaRATION. FOR :— 
Pass and Honours. 


I.M.E., 

Electrical, Structural, Aeronautical, Auto- 
aminations. 

a er iL « 50 Tutors. Individua 














INSTRUCTIVE INFORMATION 
ABOUT THE T.1.G.B.'s 
TUTORIAL STAFF 


Naturally a Student is keenly imterested in the 
qualifications and talents of the men who will 
actually be concerned in his training. In this con- 
nection it is to be stressed that The T.1.G.B.’s 
list of Authorities and Specialiste—one of the 
largest bodies of engineering instructors in the 
world—contains only the names of men who are 
employed by The T.I.G.B. for purely tutorial 


purposes. 


Y ou can inspect these names on pages 5 to 7 of 

‘The Engineer's Guide To Success” and it is a 
source of intense gratification to The T.1.G.B. 
that many men—pre-eminent in their spheres 
and recognised specialists in their subjects—have 
combine i to give to students, through The 

*.1.G.B. Correspondence courses, the benefit of 
their unique knowledge and experience. YOU 
OBTAIN, THEREFURE, AUTHORITATIVE 
TRAINING WHEN YOU ENROL WITH THE 
T.1.G.B. 


Write to-day for “The Engineer's Guilt & to 
Success ""—128 pages—containing the widest 
selection 0} engineering courses in the world, 
and mention the branch, post or qualification 
that interests you. The T.1.G.B. guarantees 
training until successful for the one fee. 


THE TECHNOLOGICAL INSTITUTE OF GT. BRIT., 
76, Temple Bar House, London, E.C. 4, 
(Founded 1917) 

















agencies. 


A@ ENCY WANTED for 
trained 


P3895. The Engineer (Office 


attention. Textboo 
Prospectus from the Secretary. 
AGENCIES 

4 oe for Kent, Southampton and Bristol Areas 

f OFFERED by Company marketing speciality 

Plant to all Steam Users. Applicants should have 

Steam-raising experience.—Address, P902, The Enzi 

neer Office. _P902 p 
Derby and Midlands by 


additional 
Address, 
895 Db 


engineer ; one or two 
All replies in strict confidence.— 





for Lond 


sidered. 


experience, and terms required ; 
Address, 6690, The Encineer (ffice 


GENTS WANTED by “Wal: known Firm ot Con- 
ys structional 


Engineers in the Midlands. One 
on area, one for Midland area. State age, 
otherwise not con 


6690 Pr 





Blades. 
Address, 


GENTS WANTED in Various 
Z land for the sale of Inserted Tooth Cold Saw 


Districts in Eng- 


Sole agencies arranged 
6700 Db 


State area covered 
6700, The Engineer Office. 





sentation 
Good 


Office. 


connections.—Address, P870, 


GENCY for provincial firm. ° Live repre- 
for advertised goods on commission basis. 
The Engineer 

70 » 


E*¢ 3INEERS, with Offices, Westminster, REQUIRE 
SOLE A 





MISCELLANEOUS 





Our G 
perfectly 


We ad 
return full 
not pass his Examination at 


This Guaran backed up by rice the largest 
organisation 0. te bind in the world, is complete 


AN 
UNEQUIVOCAL GUARANTEE 





uarantee does not allow for evasion—it is 
clear and perfectly straightforward. 
guarantee under bond, to 


ees to any student who does 
first sitting. 





This 
teresting 


all other 





WEST DRAYTON - MIDDLE SEx 





boo! 
matter, details of B.Sc., A. 
Mech. E., A.M.ILE. A. 


M.R. San. 
A.MLLA. 


in all branches of Civil, on, and 2 ec 
Wireless, onl aul ht age oe and Aeronautical Engi- 


Appointments Gietene 


Send for your copy to-day NOW, while you have 
peg te before you (please state subject, branch 
or Exam. 


BRITISH INSTITUTE OF 


itabl uition, and ensures you 


studentship being treated with the dignity and 
seriousness it me 


1930 SUCCESSES. 


A.M.1.C.E Exam. April 98%, October Exam. 87-5% 


Average 90-25%. 

A.M.1.Mech.E. Exam. April 91%, October Exam. 100% 
Average 95 5%. 

A.M.LE.E. Exam. May 100%, November Exam. 100% 
Average 100%. 

Make 1931 your ‘“‘SUCCESS” year—we want to 
help you. Send for our new handbook “ ENGINEER- 
ING OPPORTUNITIES.” This new book is the finest 


of its kind a published—160 pages of vital interest 
to the Engineer—| 


FREE and without obligation. 
k contains amongst other inteneely it in- 


trick BASEL Aa, Keke 
1 en. A. Rad. A., iw APRESS 


» Ci 
echnical Examinations, and Guilds, Courses 
trical, Motor, 


of our unique 





of most interest). 


ENGINEERING 
TECHNOLOGY, 


22, Shakespeare House, 29-31, Oxford Street, 


Londen, W.1. 
P860 1 





PATENTS 


mors PATENT AGENCY, Ltd. (B. T. KING, 

egd. Patent Agent, G.B., U.S., and Can.). 

77 &., “handbook and consultations on Patents and 
Trade Marks FREE.—146a, Queen Victoria-street, 

London, E.C. 4. 45 years’ ref. “Phone: Central 0682. 
a 


HE OWNER of BRITISH PATENT No. 288,230, 
relating to ** Sheet Piling of Box Shape,”’ is DE 
SLROUS of ENTERING into NEGOTIATIONS for the 








GRANT of LICENCES thereunder on oT ey 
terms.—For particulars address, F. W LE TALL, 2, 
Norfolk-street, Strand, London, W.C. 2. 6682 u 





HE PROPRIETOR of BRITISH PATENT No, 
145,117, dated March 19, 1919, relating to 

* Composite’ Element applicable to Bearings, Brake 
ae Laps and other articles and a Method of 
making the same,"” is DESIROUS of ENTERING into 
ARRANGEMENTS by way of a LICENCE or other- 
wise on reasonable te for the purpose of EX PLOIT- 
ING the above PAT and ensuring ite practical 
working in Great Britain, —All inquiries to be 
ddressed to B. SINGER. Steger Building, Chicago, 


ac 
Ulinois. 6677 
7 PROPRIETOR of BRITISH PATENT No- 
1,143, dated February 28, 1927, relating to 
“* Improvements in Rotary Compressors and Engines,” 
is DESLROUS of ENTERING into ARRANGEMENTS 
by way of a LICENCE or otherwise on reasonable 
terms for the purpose of EXPLOITING the above 
patent and ensuring its practical working in Great 
Britain.—All inquiries to be addressed to B, 
SINGER, Steger Building, Chicago, Illinois. 6608 


BRITISH PATENT No. 
Apparatus for Washing and 
DESIROUS of 

with British 








T",, PROPRIETOR of 
32,545, relating to ** 
Separating Granular Material,”’ is 
. NTERING into ARRANGEMENTS 
anufacturers with a view to the SALE or commercial 
E XP LOITATION of the INVEN' TION protected by the 
said Patent. 
Interested parties are invited to communicate with 
the undersigned for further particulars 
H. N. and W. 8. SKERRETT. 
Patent Agents, 
24, Temple-row, 





6680 # Birmingham. 





T eat FROPerTEtons of BRITISH LETTERS 

PAT TENT No. 228,741, dated ist April, 1924, 
for: ** Process and Apparatus for the Precipitation of 
Tricalcium Saccharate,"’ is DESIROUS of DISPOSING 
of the PATENT RIGHTS or of NEGOTIATING for the 
G > of LICENCES to work thereunder. 

All inquiries should be addressed to Messrs. 
Mi Ww BU RN, bE LLIS and CO., 70-72, Chancery-lane, 
London, W.C POOl # 





Js * PROPRIETORS of BRITISH PATENT No. 
$9,129, are prepared to SELL the PATENT or to 
LICENCE British Manufacturers to work thereunder 
It relates to Granades.—Address: BOULT, gy 
and TENNANT, 112, Hatton-garden, saaten. Re = 
. 





FOR SALE 


‘ » Dac ¥ 
AIR COMPRESSORS. 
NEW AIR COMPRESSORS FOR SALE, at the 
low prices shown under. Your opportunity to 
purchase at minimum cost. 
Vertical, single-acting, singte- stews. for belt drive. 
For final pressures up to 1001 per square inch. 





£40. Actual output 35 cubic feet per minute. 
£50. Actual output 50 eubic feet per minute. 
£60. Actual output 70 cubic feet per minute. 
£65. Actual output 87/108 cubic feet per minute. 
Actual output 124/160 cubic feet per minute. 
Actual output 174/216 eubic feet per minute. 

‘All above guaranteed new and unused. Write for 
full particulars NOW. 


Address, P8098, The Engineer Office. Pa9s a 


—$_____ 


FOR 


Ls i al i a TOO Wc: 
FLANGING PRESSES 
YDRAULIC FLANGING PRESS, 150 Tons, py 

Fielding and Platt, Ltd., with two 18in. «i, 

vertical rams by 24in. stroke, one horizontal ram 7);, 
dia., by 14in. stroke, one lifting ram 7in. dia. by 24), 
stroke ; distance centre of rams to frame 5ft. Sin. and 
Sft. 3in., admit 3ft. Sin. from bed to tool, heavy 
o—- ua. - Sin. by 4ft. with extension > Pressure 
700 1b in £500 
HYDR AU L 10 FLANGING PRESS, 74 Fielding und 
Platt; two vertical rams 10tin. dia. by 2ft. 6, 
stroke, one horizontal ram Shin. dia, 24in. stro} 
bed 6ft. 3in. by 3ft. 6in., with 144in. dia, hole ext. 
sion table ; 700 lbs. per aa. in. PRICE :—£300 

Large selection HYDRAULIC POMPS. 

Send for new catalogue to :— 


JOHN CASHMORE, GREAT 
STAFFS. 


"PHONE 98 STAINES 


N#4nLY NEW, 125 k.W. DIESEL GENERATING 
SET, Willans-G.E.C. (English Electric), te Y, 


SALE 





BRIDGE, 








4- 7. 215 volts DC. Seen London: bargain f.o. 
i40 H.P. Garrett Self-contained ENGINE, d 

ype rope drive, Compound Engine, condensi 

70 ib >. 

Blac! ustone Diesel-driven COMPRESSOR, 120 c.f. at 
300 Ib. pressure. 

Babcock WATE - — BE BOILER, evap. 3700 
per hour at 160 Ib. 

92-kW E.C.C. Tro. ieastns DYNAMO, 220 volts D 


Admiralty BOILER FEED PUMP, bs Weir, 15 

by, llin, by 24in., gun-metal water end. 
120-kW STEAM GENERATING SET, by All 

220 volts D.O. 

150-kW DITTO, by Browett-Siemens, 500 volts Dc. 

40-kW Cold-starting CRUDE OIL GENERATIN\:«; 
SET, 440/460 volta D.C., 3-wire connection. 

20°N.H.P. Marshall and 20 N.H.P. Robey Li 
TYPE BOILERS, 120 Ib. w.p. 

Three-throw ELECTRIC RAM PUMP, by Pea 


suitable a ofl cargo, llin. rams, 12jin. stroke, io 
volts D 
HARRY H. GARDAM and CO., Limited, Staines 
6644 « 





PRACTICALLY NEW 


WOODWORKING MACHINES 


ROBINSON liin. by 6in. Five Cutter 
PLANING and MOULDING MACHINE. 
Ball Bearings throughout. Price £250). 

ROBINSON DOUBLE TENONER, Type 
A.H., cut 5in. tenons, Ball Bearing Cutter 
Spindles. Price £100. 

ROBINSON Combined HOLLOW CHISEL 
MORTISING and DOUBLE BORING 
MACHINE, type H.K., take chisels up to 
2}in.; take timbers up to 16in square. 

Price £150. 

ROBINSON 4-spindle VERTICAL BORING 
MACHINE, lIfin. dia., Ball Bearing 
Adjustable Spindles; take timbers up to 
16in. square. Price £125. 


Mr. SHARP, KERR STUART'S LOCO. WORKS, 
WHIELDON ROAD, STOKE-ON-TRENT 





=.TON Smith ELECTRIC LOCO. CRANE, Nearly 
oO new, all-steel, jib about 40ft. long, wire ropes ; 
55 HP Motor, 500-volt D.C., 7ft. gauge WILLIAMS, 
37, Queen Victoria-street, London. 6606 « 


See 


THREE BABCOCK AND 
WILCOX TRIPLE DRUM 
WATER-TUBE BOILERS 


each 35,000 Ibs. evaporation, 210 Ibs. 





working pressure, with Superheaters 


and Mechanical Stokers. 


will be ‘sold at a special low 


They 


price 


GEO. COHEN SONS 


to avoid second removal. 


aso CO, 


600, COMMERCIAL-ROAD EAST, 
LONDON, E. 14. 
Telephone : East 6060. Telegrams: ‘* Coborn,”’ Londo 





For continuation of For Sale Adver- 
tisements see page 66. 





Spencer-Bonecourt Patent 
Waste Heat Boilers. 
Broadway Bldgs., Broadway, Westminster, 58.W. 1. 








LANKING PRESS, Single-ended, Double Crank, 
open back, by Daniel Smith, Ltd., size 8, lin. 
stroke, table ated 6in. by 18in. wide, wants. sivas fast 
and loose pulley: > £75. 
DRAWING PRESS, by Kynocks, Lid - “hin, stroke, 
belt, driven with thread roller. PRICE :—4£50. 
JOHN CASHMORE, GREAT “BRIDGE, 


STAFFS. 


BOILERS, TANKS and AIR 
RECEIVERS. 


ier. » several, i, 13st. tons by Of. Recs., 80 Ib. W.P. 





Cornish Boller fer (1018), 3 Sane we. “Web. W.P, 
3 soit br att.. exiza heavy. 


TAN Nitto (Boiler Sbeils), 30ft. 


A &'1 &T.D DANKS * (Netherton), LTD., 


and Engineers, Netherton, poptat. 











noes BENDING ROLLS, 12ft., by Collier, Capa- 
ty jin. PUNCHING, BEAM BENDING, SIDE 
ANGLE CROPPING MACHINE, by Cameron ; PLATE 
PLANER, by Cameron, 14ft. stroke; PNEU- 
MATIC HAMMERS, 1-10 cwt., N.5.K eg «oe 
PNEUMATIC HAMMERS, 2-5 cwt., s Pilking- | 
ton. KING'S, Garston, Liverpool. “peel @ 





“LAG WOOL (Insulation), £6 Ton to 9s. 3d. Cwt. 
d/d; # 3s many places; prompt orders on 
approval. Granulated Cork, Timber, Building Mate- 
rials (home or export). —JENNINGS, 450, Peeres. 
Bristol. P879 @ } 





“NICLAUSSE” 
—10,000,000 H.P. in service— 
WATER TUBE BOILERS, 
SUPERHEATERS—ECONOMIZERS 
Automatic Stokers. 


THE BRITISH NICLAUSSE BOILER CO., LTD. 
The Clock House, Arundel St., Strand, W.C. 











MARINE 


OCOMOTIVE 


SLIPERHEATER 


OMPANY LIMITED 


BUSH HOUSE emeh' ade A 
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A Seven-Day Journal 


Buenos Aires Exhibition. 


Tue British Empire Trade Exhibition at Buenos 
\ires, which has been organised by the British 
Chamber of Commerce in that city, was opened by 
the Prince of Wales last Saturday, March 14th. 
Speaking at the opening ceremony, the Prince said 
that although, by the help of modern science, he 
might have opened the Exhibition without leaving 
London, he felt that that would not have expressed 
his sense of the exceptional importance of the Exhibi- 
tion to the future of British trade with the Argentine 
Republic, nor the debt of gratitude which the Empire 
owned to the Argentine Government and people for 
the assistance they had freely given. Even at a time 
of trade depression, the participation of British manu- 
factureis exceeded all estimates and that indicated 
the enterprise of British industrialists and their 
confidence that prosperity would soon return to both 
countries. It would be found that every British 
industry that could aid in the development of the 
resources of the Argentine Republic was represented. 
The old highly organised methods of industry had 
been dislocated, but after a period of reorganisa- 
tion, Great Britain was emerging refreshed and 
strengthened. The economic depression had affected 
most seriously those countries depending most largely 
on foreign trade. Both Great Britain and Argentina 
must be included in that category. The per capita 
export trade of the two countries was almost pre- 
cisely equal. The Prince suggested that it was the 
failure to recognise that trade was an interchange of 
goods, and the fact that many obstacles had been 
placed in the way of such interchange, that was 
one of the chief causes of the prevailing economic 
depression. The Exhibition will be open 
until April 27th, and during its course every effort will 
be made to show the goods produced by the British 
Empire to the best advantage. We, on our part, have 
already published an Anglo-Spanish Supplement to our 
last edition, and in this and following issues until the 
close of the Exhibition we shall print further articles 
in Spanish and English describing the engineering 
exhibits. 


Derbyshire Lead Mining. 


On Thursday last, March 12th, Barmaster George 
Eagle, of Manchester, closed down the office which 
administered the business of the Kings Field areas 
of the Northern Derbyshire lead-mining industry. 
It is interesting to note in this connection, as evidence 
of the antiquity of the industry, that for every ton 
of lead ore raised in these fields, tithe is paid to the 
King. The office was opened by Mr. Eagle in 1926, 
but, owing to the fact that the price of lead has fallen 
so low that it. is unprofitable to work the mines, 
he has, says a correspondent of The Times, now had 
to close it. At present only £13 per ton can be 
obtained for the metal, whereas if the industry is to 
be carried on successfully in this district £20 per ton 
at least must be received for it. The present state of 
the industry may be gathered from the fact that 
£13 approaches the lowest figure recorded in the last 
forty years. The closing of this field leaves only one 
mine in full-time operation in Derbyshire. At Mill 
Close, in Darley Dale, recent discoveries of ore have 
enabled the proprietors to continue production. Mr. 
Eagle holds the appointment of Barmaster under the 
Duchy of Lancaster for the convenience of all con- 
cerned in the industry, and he and his father have 
retained the office since 1871. He possesses records of 
the industry that date back for centuries. 


The French Railways. 


Tue five railway companies in France, excluding 
the State Railways, have replied collectively to the 
attacks made upon them in the Chamber of Deputies, 
when it was alleged that the present unsatisfactory 
condition of the companies was caused by unecono- 
mical management. The reply suggests that the 
present Socialist tendencies to burden the companies 
and lessen their initiative must cease if railway enter- 
price is not to end in disaster. Compared with 1913, 
the working costs, on the existing monetary basis, 
have increased elevenfold, while the revenue has only 
advanced eight times, despite the fact that the traffic 
per kilometre is 45 per cent. more for passengers and 
65 per cent. more for goods than it was before the war. 
The inflation of working expenses has been produced, 
it is stated, by factors entirely beyond the control 
of the companies and is general all over Europe. 
Nevertheless, the general deficit would have been 
much less had it not been for the heavy losses of the 
State Railways, which, while representing a quarter 
of the entire system, suffered losses which were close 
upon 60 per cent. of the total for all the railways, 
and which had to be covered from the reserve fund 
created by the railways in accordance with the Con- 
vention of 1921. Had that Convention been applied 
in @ proper manner there would have been no deficit 
since 1927. The companies, however, have been 
crushed with taxation, and have been subjected to 
rigid restrictions and the abusive use of compulsory 
free passes, and thereby have been placed in a state of 


port. Parliament now proposes to adopt a new 
policy, ostensibly in the interests of railway users, 
which will ‘‘ ruin initiative and destroy the industrial 
and social organisation " of the country. For that 
reason, the five railway companies declare that they 
refuse to allow any change to be made in the existing 
Convention which determines the relations between 
them and the State. 


H.M.S. Tiger. 


Tue last coal-burning capital ship in the Royal 
Navy is now to be broken up. H.M.S. “ Tiger” 
will be withdrawn from service when she returns to 
Devonport on March 3lst, from the spring cruise 
of the Atlantic Fleet. She will be de-stored and paid 
off, but sufficient stores will be left on board for the 
voyage to Rosyth, where the gun turrets will be 
removed. As far as possible, the ship will be made 
ready for sale at Devonport before the voyage to 
the North. The “ Tiger” was laid down in 1912 by 
John Brown and Co., Ltd., at Clydebank, and 
launched in December, 1913. She was completed 
in October, 1914, but her trials were curtailed owing 
to the war. She is equipped with eight 13-5in. 
guns, twelve 6in., a number of smaller guns, and four 


direct-drive Brown-Curtis turbines on four screws. 
Her maximum speed is 29 knots, and her displace- 
ment 28,500 tons. It is interesting to note that 


tons of coal and oil—it does not give her any great 


She cost £2,087,491 and was refitted in 1920 and again 
in 1922-1923. She is being scrapped under the terms 
of the London Treaty, under which she had to be 
rendered unfit for warlike service within 18 months 
of the Treaty coming into force—that is, June 30th, 


a year ahead of time. During the war she belonged 
to the squadron commanded by Admiral Beatty. 


London Traffic Bill. 


A Lonpon Passenger Transport Bill was intro- 
duced by Mr. Morrison, Minister for Transport, on 
Thursday, March 12th. The proposed new legislation 
provides for the taking over of sixteen ‘‘ Under- 


Central London and City and South London railways, 
Lots-road power house, and the London General 
Omnibus Company; the “ Metropolitan’ under- 
taking, which is the Metropolitan Railway and its 
Surplus Lands Committee ; 


County Council ; the two Tilling undertakings ; and 
about sixty private undertakings. About £130,000,000 
of capital is involved. What the Bill calls the amal- 
gamated companies, but which are usually known as 
the main line companies, are excluded. Co-operation 
with the latter is to be obtained through a standing 
joint committee of eight members—four from the new 


panies. Any tramway system, with the approval of 
the Minister of Transport, may be abandoned. 
and charges are to be subject to the Railway Rates 
Tribunal, which is to include two additional members 
for that purpose, and representations by local autho- 
rities as to the withdrawal of, reduction in, or need 
for, services are to be referred to the London and Home 
Counties Traffic Advisory Committee—which is to 
be made a permanent body—under the Act of 1924 
which set up the Committee, and whose member- 
ship is to be increased from eight to twenty-two 
members. The whole scheme is to be administered 
by a London Passenger Transport Board, which is | 
to consist of five members, including the chairman, | 
who are to be persons of wide experience and ‘‘ who | 
have shown capacity in industry, commerce, or | 
finance or in the conduct of public affairs.” | 


The Retirement of Mr. L. Holme Lewis. 


THE announcement is made that in August next 
Mr. L. Holme Lewis will retire from the position of 
chief engineer to the Manchester waterworks depart- 
ment. Arrangements have, however, been made 
whereby Mr. Lewis will continue to be responsible, 
until its completion, for the construction of the first 
section of the Haweswater undertaking. Mr. Holme 
Lewis was born in Carmarthen in 1866, and received 
his technical training privately and at the Chester 
School of Science. He served his apprenticeship at 
the works of the Hydraulic Engineering Company, 
Ltd., of Chester, and in 1888 he was appointed engi- 
neer manager for the company in Liverpool. In 
1891 he was made the London manager of the com- 

pany, @ position which he held until 1895, when he | 
first entered the service of the Manchester Corpora- | 
tion as engineer and manager of the hydraulic power | 
supply undertaking. Ten years later he was given 

the entire charge of the whole of the engineering work 

of the waterworks department. It was in 1920 that 





Mr. Lewis was appointed engineer for the construc- 


tion of the fourth pipe line from Lake Thirlmere, 
while the following year he began the completion of 
the Heaton Park 550,000,000-gallon reservoir. His 
appointment as the engineer-in-charge of the design 
and construction of the Haweswater scheme was made 
in 1925, and it is this scheme, involving an expendi- 





inferiority as compared with other means of trans- 





ture of over ten million pounds, which he will con- 





submerged broadside torpedo tubes, and is driven by | 
although she has a very great fuel capacity—6280 | 


radius of action, owing to her high fuel consumption. | 


1932. Her destruction is, therefore, likely to be about | 


ground ”’ undertakings, including the London Electric | 
Railway Company, the Metropolitan District, the | 


| 


| 
} 


fourteen local autho- | 


rities’ undertakings, including that of the London | 


body and one for each of the four main line com- | 


Rates ! 





tinue to supervise. The first part of the work consists 
in building a dam to raise the level of the lake 95‘t., 
the tunnelling of the mountain which separates 
Haweswater from the Long Sleddale Valley, north of 
Kendal, and the continuance of the aqueduct until a 
junction is made with the Thirlmere aqueduct. 


Coal-Oil and the Admiralty. 


In a Journal note of October 3rd last, we referred 
to some experiments which had been undertaken by 
the Admiralty in conjunction with the Low-tempera- 
ture Coal Distillers’ Association, to test the suita 
bility of oil fuel produced from coal for naval purposes. 
In the course of a speech made at Aberdare last week, 
Mr. George Hall, Civil Lord of the Admiralty, referred 
to these tests. During the past twelve to eighteen 
months experiments, he said, had been made which 
showed that coal-oil when used as fuel gave almost 
the same results as did imported oil fuel. Four out 
of five of the samples which had been submitted by a 
number of low-temperature carbonisation firms had 
given results which showed that in some of the most 
important physical characteristics the oils produced 
from coal were as good as ordinary fuel oil. The 
question of price was admittedly a difficult one, 
largely on account, he thought, of the present over- 
lapping in the coal-producing, gas, and electricity 
industries, but a price for a bulk supply of oil had been 
received, which was not far in excess of the world 
price of fuel oil. His opinion was that, with a properly 
organised industry, it should be possible to utilise 
oil produced from our own coal, and so avoid some of 
| that annual expenditure on imported fuel oil, which 

last year amounted to over £42,000,000. 


The Turbo-Electrically Propelled Liner 
Monarch of Bermuda. 


On Tuesday last, March 17th, the new Furness- 
| Withy turbo-electrically propelled liner, the ‘‘ Monarch 
of Bermuda,”’ was safely launched from the Walker 
Naval Yard of Vickers-Armstrongs, Ltd. The new 
liner will, in conjunction with the motor ship 
“* Bermuda,” sail on a regular bi-weekly service 
between New York and Bermuda, and will also be 
|available for ocean cruises. She has a length of 
576ft., a beam of 76ft. 6in., a depth to “C” deck of 
43ft. 3in., a measurement of about 20,500 gross tons, 
and is the largest merchant ship to be launched on 
the Tyne since the “ Mauretania,” although she is 
smaller than H.M.S. “‘ Nelson,” which was launched 
from the Walker Yard in 1925. Accommodation is 
to be provided for 830 first-class and thirty second- 
class passengers in single berth, two-berth and threc- 
berth state-rooms, and in spacious and modern public 
rooms. The quadruple-screw propelling machinery, 
which is designed for a trial speed of 20 knots, com- 
prises two 7500-kW turbo-alternators, each of which 
will supply current to two 4650 8.H.P., 150 c.p.m. 
motors on the propeller shafts. Steam will be raised 
in eight Babcock-Wilcox water-tube boilers, designed 
for a working pressure of 400 Ib. per square inch, and 
a superheated steam temperature of 650 deg. to 
675 deg. Fah. Auxiliary power and lighting will be 
derived from 750-kW D.C. geared generator sets, and 
a 45-kW oil engine driven emergency generator set 
The condensers are to be of the Weir regenerative 
type, built to maintain a vacuum of 28in. at a sea 
temperature of 85 deg. Fah. The engine-room and 
deck machinery will be largely electrically driven. 
The main propelling machinery has been designed and 
built by Vickers-Armstrongs’ marine engineering 
departinent in conjunction with the General Electric 
Company, Ltd., of Witton and London. 





| 


Monsieur Georges Claude. 


A MESSAGE received from Havana states that the 
gold medal of the Cuban Geographical Society has 
been awarded to Monsieur Georges Claude for his 


| work on the generation of electrical energy by taking 


advantage of the difference of temperature between 
the water at the surface of the ocean and the water at 
great depths. Monsieur Claude has studied this 
subject for many years. Following preliminary experi- 
ments he made arrangements to carry out a practical 
test in tropical waters. His first pipe, intended to 
bring the cold lower water to the surface, was over a 
mile in length, and was broken while being sunk. 
At a second attempt at Matanzas he achieved success, 
and generated a certain amount of energy. It is 
unnecessary for us here to repeat the views which we 
have already expressed concerning the scientific and 
commercial aspects of this method of generating 
electricity. The idea is one of a type which makes 
a strong appeal to the French mind, as witness the 
analogous proposal which has been made to develop 
power by the up current of air through a pipe running 
up the side of a mountain in a tropical country. As 
a scientist, Monsieur Claude established his reputation 
by his work on the production of liquid air, oxygen, 
and nitrogen. At one time he sought to enter politics, 
and contested the constituency of Fontainebleau. 
He endeavoured to carry his science into his politics, 
and, in fact, sought the electors’ support for a pro- 
gramme based entirely on the benefits which a rational 
application of modern science would bring to mankind. 
His election addresses attracted large audiences, 
but, unfortunately, orthodox politics proved to be 
just too strong, and Monsieur Claude lost the contest 
by a very narrow margin. 
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Buenos Aires Trade Exhibition. 
No. II.* 


Drewry Car Company, Lp. 

Tue Drewry Car Company, Ltd., of South-place, 
London, is exhibiting a saloon rail inspection car 
that contains some features of considerable interest. 
From the photograph we reproduce—Fig. 11—the 
external appearance can be judged. The vehicle 
is propelled by a 24-46 H.P. four-cylinder, water- 
cooled petrol engine, with overhead valves, through 
a Wilson-Drewry four-speed epicyclic gear, and it is 
arranged to be driven from either end. The engine 
and transmission are mounted as one unit on a sub- 
frame, independent of the main frame of the car. 
This frame is supported at one end on the driving 
axle and at the other end at a central point, on a 
cross member of the main frame, where it rests on 
rubber buffers. This arrangement provides a three 
point suspension and a straight line transmission in 
which the universal joints are not subjected to 
angular motion, since there is no relative movement 
between the sub-frame and the driving axle and 
torque re-action is taken through the sub-frame 
itself. 

The manufacturers claim that this 
suspension very considerably reduces the cost of 
maintenance as the complete power unit can be with- 
drawn from the chassis in the event of any repairs 
being required. When a number of vehicles is in 
use, @ spare power unit can be kept in reserve and 
substituted for any other in cases of emergency. 

A section through the Wilson-Drewry gear-box 
is shown in Fig. 12. This gear-box gives four 
speeds, and if required a reverse on low gear for 
manceuvring purposes can be provided ; a 
separate reverse gear mounted on the driving axle 
gives all four speeds in both directions. Referring 
to the drawing, it will be seen that the arrangement 
consists of four epicyclic trains. The reverse train 
is on the extreme left and is followed in order by first, 
second and third speed epicyclic trains; the fourth 
speed, which is a direct drive, operates through the 
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Fic. 12—WILSON - DREWRY GEAR 


method of | 


| medio de un engranage epicicloidal de cuatro velo- 


cidades Wilson-Drewry, y se puede manejar desde 
cualquier extremo. El motor y la transmisién estan 
montados como una unidad en un bastidor inferior, 
independiente del bastidor principal del coche. 
Este bastidor esta soportado en un extremo por el 


pede tT 


en 


Fic. 11 


eje motor y en el otro por un punto central, de un 
miembro crucero del marco principal sobre el que 
descansa en eldsticos de caucho. El conjunto es, 
pués, soportado por tres puntos y de ahi que como 
no puede estar sujeto a juegos violentos ni torsiones, 
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Box 


cone clutch on the right. The principal driven member , se obtiene una transmisién directa recta que alivia 
is the cage carrying the planets of the first gear train, | y evita los movimientos angulares en las juntas 


the sun wheel of this train being fixed to the input 
shaft. First speed is obtained by holding the annulus 


universales. 
Los Fabricantes dicen que este método de suspen- 


of this train ; second speed operates when the annulus | sién reduce muchisimo el costo del mantenimiento 


of the second train is held, and that of the first 
released. Holding the third speed sun, which is free 
on the input shaft, thus driving the annulus, which is 
connected to the planet cage of the second gear 
train, further increases the speed of the first speed 
planet cage and gives third speed. When all the 
epicyclic brakes are released and the cone clutch 
engaged so that all the sun wheels are running at 
engine speed, the second and third speed trains are 


locked and the whole rotates as a solid block. The | 


makers claim the following efficiencies on the gears : 
First, 98-5 per cent.; second, 99 per cent.; third 
99-25 per cent., and fourth, 99-25 per cent. The 
gears are pre-selective. A pointer is set to the gear 
required by the driver and depression and release 
of the clutch pedal automatically changes the gear. 
Fig. 13 illustrates the complete assembly of the gear 
ready to place in the gear-box. 


The body of the car is provided with one door on 
each side, and it is furnished with movable seats and | 
a table for the examination of drawings and plans. | 


It is lighted electrically. 





La Sociedad Anénima Drewry Car, Ltda., de South- | 


place, Londres, expone un coche automotor de in- 
speccién de ferrocarriles que presenta algunas mejoras 
de muchisimo interés. Por la fotografia que repro 
ducimos, figura 11, se podré apreciar la apariencia 
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necesidad. La figura 12 muestra una seccién de la 
caja de velocidades de Wilson-Drewry. Esta caja 
permite cuatro velocidades, y una atrés despacio 
para maniobras; otra caja para marcha atraés en 
todas las velocidades va montada sobre el eje motor 
en cualquier direccién. Refiriéndonos al dibujo, se 
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-DREWRY 


vera que el arreglo consiste de cuatro trenes de 
engranages epiciclicos. El juego de invertir que 
esta a la extrema izquierda va seguido por los trenes 
de primera, segunda y tercera velocidad ; la cuarta, 
que es directa, trabaja por medio del embrague de 
conos de la derecha. El 6rgano mandado mas 
importante es el carter que lleva los planetas del 
primer tren de engranages, cuyo engranage maestro 
va fijo al eje transmisor. La primera velocidad se 
obtiene fijando el anillo o collarin de este tren; la 
segunda cuando se suelta el anillo del primer tren 
se sujeta el del segundo. Reteniendo el engranage 
maestro de la tercera, que esta loco en el eje de trans- 
misién, moviendo asi el anillo, el que va unido al 
carter de los planetarios del tren de segunda, se 
aumenta atin mas la velocidad de la caja del plane- 
tario de primera y se llega a la tercera velocidad. 
Cuando se ha soltado todos los frenos epicicloidales 
y se ha embragado el cono de embrague de modo que 
todas las ruedas soles se muevan a la velocidad del 
motor, los trenes de segunda y tercera velocidad estan 
trincados y el todo gira como un solo bloque. Los 
fabricantes pretenden que se obtiene el siguiente 
rendimiento en los engranages: Primera, 98,5 por 
ciento ; segunda, 99 por ciento; tercera, 99,25 por 
ciento ; y cuarta, 99,25 por ciento. Los engranages 
son del tipo preselectivo. Un indicador se coloca 
para cada velocidad deseada y el aflojar y embragar 
de nuevo cambia automaticamente la velocidad. La 
figura 13 muestra el conjunto completo del engranage 
listo para colocarse en la caja de velocidades. La 
caja del coche tiene una puerta en cada lado, y tiene 
asientos desplazables y una mesa para revisar planos 
o dibujos. Va alumbrada por luz eléctrica. 


FRANK PEARN AND Co., LTD. 


The most interesting of the exhibits by Frank 
Pearn and Co., Ltd., of West Gorton, Manchester. 

















FiG. 13—ASSEMBLY OF WILSON -DREWRY GEAR 


puesto que el conjunto motor puede sacarse del 


is a vertical direct-acting boiler feed pump. 








exterior. El vehiculo se mueve por un motor de | 
24-46 caballos de fuerza de cuatro cilindros, enfriado | 
a@ agua, a nafta, con vdlvulas en la culata, por inter- 


* No. I. appeared March 13th. 


chassis en el caso de tenerse que reparar alguna | This is very compact in design and takes up 

Cuando se tiene varios vehiculos en uso, se | very little floor space. There are no long outside 
| puede tener una unidad motora de repuesto en reserva rocking levers to actuate the steam valves, and the 
y reemplazar con ella cualquier otra en caso de ' areas of the ports in the steam chest are such that the 
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pumps can be run at a high speed. In Fig. 14 we 
give drawings showing the action of the steam valve 
gear, patented by the makers. When the piston 
A is at the bottom of the cylinder the slide 
valve B, auxiliary piston C and slide valve D, can 
admit steam through the port F to raise the main 
piston. The piston travels upward until the corres- 
ponding port F! at the top of the cylinder is closed 





“Twa Excmeee” 


que la presién tienda a mantener las juntas estancas. 
Estas bombas, en varios tamafios,'se utilizan 

capacidades de 300 a 900 galones (1364 a 4091 litros) 
por hora, y presiones hasta 200 libras (90,72 kg.) 
por pulgada cuadrada (6,452 cm*), 13 atmésferas 
mas 0 menos, y los fabricantes sostienen que el largo 
de la carrera es siempre constante. Varias otras 
bombas estén a la vista, entre las cuales hay arietes 
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FiG. 14--STEAM VALVE GEAR—PEARN 


and the remaining steam forced out through the by- 
pass G'. Meanwhile the piston-rod nut H engages 
the tappet shoulder K and, operating the lever L, 
moves the auxiliary valve D to open the steam port 
P and exhaust port Q to the auxiliary exhaust port 
R. This causes the auxiliary piston C to reverse 
and carry the slide valve B with it, thus reversing 
the movement of the main piston A. As the spindle 
O, by means of which the valve gear is operated, 
projects through the casing, there is an unbalanced 
force on the underside of the spindle. This, together 
with the favourable leverage provided by the crank 
arms L and N, reduces the pressures on the nut H 
and tappet collar T when moving the valve. 

It will be seen that the auxiliary steam valve 
works on a flat face, which can easily be scraped to 
give a good joint. 

As far as the pump is concerned, the liners are | 
strongly constructed in gun-metal and easily with- 
drawn. The pump piston is also made of gun-metal, 
fitted with piston rings designed in such a way that 
the pressure tends to keep the pump bucket tight. 
These pumps, in various sizes, are suitable for capa- 
cities from 300 to 900 gallons per hour, and steam 
pressures up to 200 lb. per square inch, and the makers 
claim that the length of stroke is always constant. 

A number of other pumps are shown, among which 
are vertical and horizontal ram pumps and a single- 
stage centrifugal pump, in which the two shaft 
bearings are embodied in one casting, which ensures | 
proper alignment. 





Lo mas interesante de lo expuesto por los Sres. | 
Frank Pearn y Cia., Ltda., de West Gorton, Man- | 
chester, es una bomba de alimentacién vertical de | 
accién directa. Es de disefio muy compacto y ocupa 
muy poco espacio de piso. No tiene largas palancas 
externas ni balancines para mando de las vdlvulas 
de vapor, y las dreas de las entradas de vapor en la | 
camara son tales que las bombas pueden andar a 
gran velocidad. En la figura 14 damos dibujos que 
muestran la accién de la vaélvula y su mecanismo, 
patentado por las fabricantes. El pistén A esta 
en el fondo del cilindro, y la distribuidora B, el 
pistén auxiliae C y distribuidora D, pueden 
admitir vapor por la abertura F para levantar el | 
pistén principal. El pist6én sube hasta que la abertura | 
correspondiente F! que hay en el tope del cilindro | 
cierra y el vapor restante es forzado a través de el | 
pasaje lateral G?. Entretanto, la tuerca de el vastago 
del pistén H engrana el reborde del vastago K y, 
actuando sobre la palanca L, mueve la valvula auxiliar | 
D para abrir la entrada de vapor P y salida Q que 
da al escape R. Esto causa u obliga al pistén C a 
invertir el movimiento y mover la distribuidora B 
con él, invirtiendo asi el movimiento del pist6n prin- 
cipal A. Como el vaéstago O, por medio del cual se 
mueve el mecanismo de la valvula, sale de la caja, 
hay una fuerza no equilibrada en su lado de abajo. 
Esto, junto con el brazo de palanca dado por los 
brazos L y M, reduce las presiones en la tuerca H y 
collarin T cuando se mueve la valvula. Se vera 
que la vdlvula auxiliar de vapor opera sobre una cara 
plana, la que puede ser alisada o raspada facilmente 
para dar una junta estanca. En lo que se refiere a 
la bomba, las camisas estan hechas sélidamente de 
bronce de cafiones y pueden ser sacados facilmente. 
El pistén de la bomba es también de bronce de cafiones, 
provisto de aros de presién calculados de tal manera 








horizontales y verticales, y una bomba de una etapa, 
centrifuga, en la que los cojinetes de los ejes van 
fundidos en una pieza, lo que proporciona un alinea- 
miento seguro. 


Bascock AND Wicox, Lrp. 


SoME interesting models form the chief points of 
interest on the stand taken by Babcock and Wilcox, 
Ltd., of Farringdon-street, London. One of the 





stayed tubes are used in the construction; all are 
expanded into the headers or drums. The inclined 
tubes in the first row nearest the fire have diameters 
4in. outside, the remainder being 1 in. and the 
ends of all tubes are accessible through square hand- 
holes in the front and rear headers. The feed is 
supplied to the top of the steam drum through a 
Babcock patented automatic feed-water regulator and 
@ non-return valve. Circulation in the boiler is 
positive and rapid, as the cold feed passes down the 
front headers, rising through the inclined tubes and 
rear headers. The steam and water is discharged 
above the water level in the steam drum through the 
return tubes. The superheater is fitted above the 
first group of small tubes in the first and hottest 
pass of the gases. The air heater which is simply 
constructed is placed in the boiler uptake. 

The portable luffing jib crane illustrated in Fig. 15 
is represented by another model. It is of the four- 
motor design suitable for a working load of 20 tons, 
and is mounted on a portable understructure, having 
sufficient clearance for two sets of 3ft. 6in. gauge 
railway lines. Its maximum radius of operation is 
60ft., and minimum 21ft., while the maximum tail 
radius is 24ft. 8in. The distances from the rail level 
to the highest and lowest positions of the hook are 
60ft. and 25ft. respectively. It is capable of hoisting 
20 tons at 20ft. per minute or 10 tons at 40ft. per 
minute, slews at a rate of five-eighths of a revolution 
per minute, and travels with a full load at 50ft. per 
minute; luffing operates at 90ft. per minute. The 
span of the tracks is 30ft., and the ballast consists of 
scrap carried in a swinging tank. 





Algunos modelos interesantes forman los renglones 
atrayentes del stand ocupado por los Sres. Babcock 
y Wilcox, Ltda., de Farringdon-street, en Londres. 
Uno de los mas atractivos es el modelo de una caldera 
marina de tubos de agua provisto de sobrecalentador 
y calentador de aire. Los rasgos generales de las 
calderas de Babcock y Wilcox son tan conocidos 
que una descripcién larga en inutil aqui, pero algunos 
de los detalles no son tan conocidos. Todos los 
cabezales o culatas colectoras de bajada estan conec- 
tados por sus fondos por tubos cortos o uniones, 
con un tambor o cilindro para el barro puesto a 
A4ngulos rectos con los tubos inclinados. No se usa 
tubos roscados o soportados en su construccién ; 
todos van expandidos dentro de los cabezales o los 
cilindros o tambores. Los tubos inclinados en la 








Fic. 15—-PORTABLE 


most interesting is a model of a marine water-tube 
boiler fitted with a superheater and air heater. The 
general features of the Babcock and Wilcox boiler are 
so well known that a full description is unnecessary 
here, but some of the details are less well known. All 
the down-take headers are connected at their bottom | 
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CRANE—BABCOCK 


primera fila mas cercanos al fuego tienen didmetros 
de 4” (101,6 mm.) exteriormente, el resto tienen 
143” (46 mm.), y los extremos de todos los tubos 
son facilmente accesibles a través de agujeros 
cuadrados en los cabezales delanteros y los traseros. 
La alimentacién se produce por el tope del cilindro 


ends by short tubes or nipples, with a mud drum lying | de vapor por intermidio de un regulador automatico de 


at right angles to the inclined tubes. No screwed or | alimentacién de agua, patente de Babcock, y una 
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Fic. 16—ATLAS ARMY CO-OPERATION MACHINE--ARMSTRONG 


valvula de retén. La circulacién en la caldera es 
positiva y rapida, pués la alimentacién pasa bajando 
hacia los cabezales fronteros, y sube por los tubos 
inclinados y cabezales traseros. El vapor y el agua 
se descargan arriba del nivel de agua en el tambor 
de vapor por los tubos de retorno. El sobrecalentador 
va colocado arriba del primer grupo de tubos pequefios 
en el pasage de los gases primero y mas caliente. 
El calentador de aire, de construccién sencilla, va 
colocado en el tiraje o flujo ascendente de la caldera. 

La gria portatil de pluma mévil que aparece en 
la figura 15, est&é representada por otro modelo. 
Es del modelo de cuatro motores apropiada para 
una carga de trabajo de 20 toneladas, y esta fija 
sobre una armadura portatil, que tiene suficiente 
luz para dos juegos de rieles de 3’ 6” de trocha 
(1,0664 m.). El radio mdximo de operacién es de 
60’ (18,3 m.) y el minimo de 21’ (6,65 m.) entanto que 
el maximo radio de la cola es de 24’ 8” (7,3m.). Las 
distancias desde el nivel del riel hasta el punto mas 
alto y el mas bajo alcanzados por el gancho son de 
60’ y 25’ respectivamente (18,3 y 7,6 m.). Puede 
levantar 20 toneladas a 20’ por minuto (6,1 m. por 
minuto) o 10 toneladas a 40’ por minuto (12,2 m.p.m.) 
vira a raz6n de cinco octavos de vuelta por minuto, 
y se translada con una carga completa a 50’ por 
minuto (15,25 m.p.m.); puede guindar o bajar 
la carga a 90’ por minuto (27,43 m.p.m.), el largo 
del riel es de 30’ (27,4 metros.), y el lastre se compone 
de hierro viejo metido en un tanque oscilatorio. 


AEROPLANES. 


Makers of aircraft are well represented at the 
Exhibition, and arrangements have been made for 
demonstration flights. Sir W. G. Armstrong, Whit- 
worth Aircraft Company, Ltd., of Coventry, is 
showing an Atlas Army co-operation aircraft. The 
front of the fuselage, the lower main plane and an 
aileron are exhibited uncovered. Demonstration 
flights will be carried out in another Atlas machine, 
similar to that seen in Fig. 16, fitted with a Jaguar 
[V.C engine at El Palomar aerodrome. This type of 
aeroplane, of which many have been supplied to the 
British Air Force, can be adapted to a large variety 
of requirements. It can be fitted with metal floats 
and has a very satisfactory performance as a sea- 
plane ; by adding extra tanks it is well adapted for 
long-distance reconnaissance. Guns can be fitted to 
make it a two-seater fighter, and if it is to be used for 
bombing purposes it can carry four 112-Ib. bombs. 

A range of aero-engines of between 80 and 800 H.P. 
is exhibited by Armstrong-Siddeley, of Coventry. 
They are so made that as far as possible the various 
parts of an engine of one power are interchangeable 
with those of an engine of another. The recently 
produced 340 H.P. ten-cylinder Double Mongoose 
engine will attract the attention of aeroplane engi- 
neers. The ten cylinders are arranged in two banks, 
as can be seen from the photograph we reproduce, 
Fig. 19. It is rated at 340 H.P. and was designed 
with the object of meeting the demands of aircraft 
constructors making multi-engined machines who 
may prefer to use three ten-cylinder rather than two 
fourteen-cylinder engines. The cylinders have a bore 
of 127 mm. with a stroke of 139-7 mm., the capacity 
being 17-72 litres. The engine is of the geared type 
fitted with a paddle fan and provision is made for a 
gun gear on the propeller. 

The “ Moths ” made by the De Havilland Aircraft 
Company, Ltd., of Edgware, are becoming well 
known in all countries. Four of them, two “ Puss 
Moths ” and two “‘ Gipsy Moths,”’ are on view at the 
Exhibition. The ‘“ Puss Moth” displayed in the 
pavilion is fitted with Handley Page automatic slots 
and a Brown turn indicator, but that which will give 
demonstration flights is not fitted with either of these 
devices. The ‘Gipsy Moths ’’—Fig. 17—are also 
of slightly differing designs. The one in the pavilion 
has a metal fuselage and is fitted with slots ; it has a 
Gipsy I. engine similar to that illustrated in Fig. 20. 
The other, which is used for demonstration purposes, 
is equipped with D.H. harness in the rear cockpit and 
is driven by a Gipsy IT. engine. 


The Bristol Aeroplane Company, Ltd., of Bristol, 
is showing various types of its “ Jupiter ’’ engines 
and “‘ Bulldog” aircraft. Certain types of the engine 
have been specially designed for high-altitude service ; 
fitted with superchargers of the moderate speed type, 
they permit full throttle operation at approximately 
4000ft. In the diagram reproduced in Fig. 22 the 
comparative powers at various altitudes of two of the 
‘* Jupiter *’ series engines recently produced, as given 
to us by the makers, are shown. It will be seen that 
the X.F.A. engine gives maximum power at 10,000ft. 
and is still capable of 260 B.H.P. at 30,000ft., while 
the X.F.A.M. is adjusted to give the maximum at 
4000ft. The “Jupiter X.F.” series has cylinders 
with bores of 5}in. with strokes of 7jin. The normal 
speed of the engine is 2000 r.p.m. with a maximum of 
2200 r.p.m., and the propeller runs at one-half crank 
shaft speed. 

Vickers (Aviation), Ltd., and the Supermarine 
Aviation Works, Ltd., of Southampton, are exhibiting, 
by means of models and illuminated transparencies, 
nine different types of the aircraft constructed at their 
works. Among the civil aircraft the high wing mono- 
plane saloon “ Viastra”’ is constructed entirely of 
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MOTH—DE HAVILLAND 

machine has an all-metal structure, and the makers 
claim that it is so designed that it can carry out almost 
any duty that the Navy or the Army may require. 
It can take a camera for observation or survey work ; 
can carry a heavy load of bombs as well as two guns 
for fighting; pick up messages suspended on poles 
from the ground by means of a special gear; and, if 
necessary, undertake non-stop flights of 1000 miles. 
It can be fitted with floats for use asa seaplane. The 
illustration—Fig. 18—shows one so fitted. 

In the aeroplane section Rolls-Royce, Ltd., of 
Conduit-street, London, is showing one of its “ F ”’ 
type engines, which we illustrate in Fig. 21. Twelve 
varieties of this type of engine are made and three 
different gear ratios can be fitted ; these are 0-632 : 1, 
0-552: 1, or 0-475: 1. The compression ratio can be 
6:1 or 7: 1, and superchargers which will permit full 
power to be developed up to either 3000ft. or 11,500ft. 
can be fitted. The rated output of the high-com- 
pression engines is 480 H.P. unsupercharged. The 
bore of the twelve cylinders is 5in. with a stroke of 
5-5in., and the normal speed is 2250 r.p.m. The 
engine weighs 865 lb., and has a fuel consumption of 
about 30 gallons per hour, the exact figure depending 
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metal with the object of making maintenance costs 
as low as possible. 
several makes and with fuel for 300 miles at a cruising 
speed of 145 kiloms. per hour it can carry a paying 
load of 2240 lb. The freight carrier “ Victrix”’ is a 
twin tractor biplane for land use, but can be easily 
converted for use as a seaplane. It is of all-metal 
construction, built expressly for the carriage of goods, 
and therefore has none of the disadvantages inherent 


It can be fitted with engines of | 
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on the compression ratio adopted and the degree of 
supercharging. 

Los fabricantes de aeroplanos estan bién repre- 
sentados en la Exposicién, y se ha hecho arreglos 
para vuelos de ensayo. La compaifiia Sir W. G. 
Armstrong, Whitworth Aircraft, Ltda., de Coventry, 
expone un avién Atlas de cooperacién con el ejército. 


| El frente del fuselage, el plano principal bajo, y un 


in a passenger machine, which has been converted for | 
this purpose. Carrying sufficient petrol for a flight of | 


300 miles at a cruising speed of 130 m.p.h., it can 
operate with a paying load of 3200 lb. 

The Argentine Government has been supplied 
with eight of the Supermarine “ Southampton ” 
flying boats; these machines are designed as naval 
patrol and reconnaissance flying boats. 
a very long range, are efficiently armed, and are 
capable of carrying out bombing operations. Sea- 
worthiness has been carefully considered. 

An exhibit which is certain to attract attention is a 


They possess | 


aler6én se muestran descubiertos. Los vuelos de 
ensayo se efectuaran en otro aparato Atlas, semejante 
al que se ve en la Fig. 16, provisto de un motor 
Jaguar IV C, en el aerédromo El Palomar. Este tipo 
de aeroplano, del cual se ha suplido muchos al ejército 
inglés, puede adaptarse a una gran variedad de exijen- 
cias. Se le puede afiadir flotantes de metal y se 
desempefia muy bién como hidroplano, si se le agrega 


| tanques extras sirve muy bién para reconocimientos 


model of the Supermarine Rolls Royce “ 8.6’ racing | 


seaplane, which won the Schneider Trophy race in 
1929 at an average speed of 328-63 m.p.h. The same 
machine established a world’s speed record a few days 
later at 357-7 m.p.h. 

Two “ Westland ” aircraft are exhibited by Petters, 


Ltd., Yeovil. A ‘‘ Wapiti,” will be demonstrated daily | 


during the Exhibition at E] Palomar aerodrome. This 


a larga distancia. Se le puede afiadir ametralladoras 
para convertirlo en un avién de combate de dos 
asientos, y si se le ha de usar para bombardeo, puede 
llevar cuatro bombas de 112 Ibs. (51 kilos.). 

Un surtido de aviones entre 80 y 800 caballos esta 
a la vista, mostrado por Armstrong Siddeley, de 
Coventry. Estdén fabricados de tal manera que en 
cuanto sea posible, las varias partes del motor de un 
poder, sean intercambiables con las partes del motor 
de otro. El tipo producido recientemente de 340 
caballos de fuerza con diez cilindros, ‘‘ Doble Man- 
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yosta,”” llamaré la atencién de los ingenieros de 
uviacién. Los diez cilindros van dispuestos en dos 
bancadas o filas, como se ve en la fotografia que 
reproducimos Fig. 19. Esté valuada en 340 caballos 


Viastra, de ala alta, monoplano salén, esta construido 
exclusivamente de metal con el objeto de hacer que 
los gastos de mantenimiento sean lo mas bajos posible. 
Puede llevar motores de varias marcas y con com- 


12 variedades de este motor y se les adapta 3 diferentes 
multiplicaciones, estas son :—0-362: 1, 0-552:1, o 
0-475: 1. La razén de compresién puede ser de 
6:10 de 7:1, y los sobrealimentadores permitiran 
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de fuerza y ha sido proyectada para llenar las exigen- 
cias de constructores de aviacién que hacen 
aviones de motores multiples, que preferirian usar 
tres de 10 cilindros mas bién que dos de 14 cilindros. 
Los cilindros tienen un alma o didmetro de 127 mm.., 
con una carrera de 139-7 mm., capacidad de 17-72 
litros. El motor es del tipo con engranages con un 
ventilador de aletas, y ademas se ha previsto el caso 
de tener que usar ametralladora, por el mecanismo 
especial en la hélice. 

Los “* Moths ”’ (“* Polillas o Mariposas ” 
por la Compafifa De Haviland Aircraft, 
Edgware, se estan haciendo muy populares en todos 
los paises. Cuatro de ellos, dos “‘ Puss Moths ”’ y dos 

Gipsy Moths ”’ estan a la vista en la Exposicién. El 
‘Puss Moth ”’ expuesto en el pabellén esta provisto 
de alas con hendiduras de estabilizacién automaticas 
y un indicador de vuelta Brown, pero el que daré 
vuelos de ensayo carece de estos dos aparatos. Los 

Gipsy Moths ”’—Fig. 17 también de un 
diseho algo diferente. El que esta en el pabellén 


los 


), fabricados 
Ltda., de 


-son 


tiene un fuselage de metal y esta provisto de alas 
hendidas ; tiene un motor Gipsy I., semejante al que 
se ve en las Fig. 20. El otro, que se usa para ensayos 


y demostraciénes, tiene un motor Gipsy II., y va 
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equipado con el dispositivo de D.H. en el cockpit 
trasero. 

La Compajiia Bristol Aeroplane, Ltda., de Bristol, 
expone varios tipos de sus motores Jupiter y aviones 
Bulldog. Ciertos tipos del motor han sido preparados 
para altas regiones o servicio a gran altura, provistos 
de sobrealimentadores del tipo de velocidad moderada, 
que permiten trabajar con toda la llave de mezcla 
abierta a una altura de 4000 piés (1220 metros). En 
el diagrama reproducido en la Fig. 22, se verd los 
poderes comparados a varias alturas de dos motores 
de la serie Jupiter ensayados reciéntemente, tal como 
nos los han entregado los fabricantes. 

Se observaraé que el motor X.F.A. da el maximo 
podar a 10,000 piés (3048 metros) y es todavia capaz 
de dar 260 H.P. a 30,000 piés (9144 metros) mientras 
que el X.F.A.M. esta arreglado para que de su 
maximo a 4000 piés (1220 metros). La serie Jupiter 
X.F. tiene cilindros con almas de 53” (128,9 mm.) con 
carreras de 74” (190-5 mm.). La velocidad normal del 
motor es de 2200 r.p.m. y la hélice gira a la mitad de 
la velocidad del cigiefial. 

Las firmas Vickers, Ltda., y Supermarine Aviation 
Works, Ltda., do Southampton, exponen, por medio 
de modelos y transparentes iluminados, nueve tipos 
diferentes de aparatos de volar construidos en sus 
talleres. Entre los aviones para uso civil, el avién 
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bustible para 300 millas (480 km.) con una velocidad 
de crucero de 145km. por hora, puede llevar una 
carga util de una tonelada. El aparato para cargas 
Victrix es un biplano gemelo tractor para uso 
terrestre, pero puede ser transformado facilmente en 
hidroplano. Es todo de metal, construido especial- 
mente para transporte de mercaderias, y no tiene, 
por consiguiente, ninguna de las desventajas inherentes 
a los aviones de pasajeros, convertidos para este 
objeto. Llevando suficiente nafta para un vuelo 
de 300 millas (480 km.) a una velocidad de marcha 
normal de 130 millas hora (209 km.), puede operar con 
una carga util de 3200 libras (1451 kilos.). 

Se ha suministrado 8 hidroaviones del tipo Super- 
marino, Southampton, al Superior Gobierno Argen- 
tino, estas méquinas han sido proyectadas para 
patrullas navales e hidroaviones de reconocimiento. 
Poséen un amplio radio de accién, van armados 
suficientemente, y pueden ejecutar operaciones de 
bombardeo. Las condiciones marineras han sido 
también consideradas cuidadosamente. 

Un renglén que seguramente atraeré atencién es un 
modelo de Supermarino Rolls Royce “8S. 6.” de 
hidroavién de carrera, que gané la carrera por el 


SH 2ISRRKETSD 
Sasa 
“a 





aaeRs 
me an i 
ons |_| 

jas | & 
440 on +——4 






—4+ f+ + 












































= 400}—-,—_+— = 
ad” Uupiter Xam | 
380} — ;— + — Tet 
360 + Lr | 
; a \ 
340;—_+—_+-— —t—4+ 4-4 ; 
320 } + 
300) — oe oe | } 
a H ‘era 
| | 
260) tt — 
[ ao 
enpe¢ €.& B. 12 14 16 18 20 22 
“Tre Ewcmweee” ALTITUOE iN THOUSANDS FEET 


FiG. 22—ENGINE PERFORMANCE-—-BRISTOL 


Trofeo Schneider en 1929 a una velocidad media de 
328-63 millas por hora (426 km./hora). La misma 
maquina establecié la marca o record de velocidad 
mundial pocos dias después a 357-7 millas/hora 
(572-5 km./hora). 

Los Sres Petters, Ltda., de Yeovil, exponen dos 
aparatos “‘ Wapiti.”” Un “‘ Wapiti’ como el que se 
ve en la Fig. 18, se ensayaré diariamente en El 
Palomar mientras dure la Exposicién. Esta maquina 
tiene una estructura toda de metal, y los constructores 
declaran que ha sido proyectada de tal manera que 
puede desempefiar casi cualquier misi6n exijida por 
el ejército o la armada. Puede adaptarsele una 
c4mara fotograéfica para observacién o para agri- 
mensura ; puede transportar una carga de bombas 
pesadas tan bién como ametralladoras para combate ; 
recoger mensages suspendidos en postes sobre el 
terreno por medio de artificios especiales; y si es 
necesario, puede emprender vuelos directos de 
1600 kilé6metros. Se le puede adaptar flotantes para 
convertirlo en hidroplano. 

En las seccién aeroplanos, Rolls Royce, Ltda., de 
Conduit-street, de Londres, exponen uno de sus 
motores tipo “‘ F,’’ que se ve en la Fig. 21. Se hace 


todo el poder hasta sea 3000 piés (4800 m.) o 11,500 
piés (3505 metros), segin el tipo que se utilice. El 
rendimiento calculado de los motores de alta com 
presién es 480 H.P. sin sobrealimentacién. El alma 
de los doce cilindros es 5” (127 mm.) con una carrera 
de 5-5” (139-7 mm.) y la velocidad normal es de 
2250 r.p.m. El motor pesa 865 libras (392-4 kg.), y 
consume cerca de 30 galones por hora (136-4 litros 
hora), el total exacto depende de la relacién de com- 
presién adoptada y el grado de sobrealimentacién. 
Fire ENGINEERING. 

Many makers of fire-fighting appliances are ex 
hibiting their manufactures in an excellent manner 
by protecting the various pavilions throughout the 
Exhibition. Mather and Platt, Ltd., of Manchester, 
besides small electric motors and a number of pumps, 
are exhibiting a large variety of fire-extinguishers 
suitable for all kinds of risks. They are showing their 
sprinkler valves, both for the 4in. ‘‘ Wet’ system and 
the 2in. ‘‘Alternate”’’ system. Simonis, Ltd., of 
London, are protecting one of the pavilions with a 
light motor trailer pump. The pump is driven by a 
J.A.P. 87 mm. by 85 mm. two-cylinder engine, and 
is capable of delivering from 100 to 125 gallons per 
minute. It is direct coupled to the engine and is of 
the self-priming type. The pumping unit is mounted 
on a light steel frame and fixed to a light trailer chassis 
in such a manner that it can be rapidly and easily 
detached. Makers of bracket fire-extinguishers are 
represented by Read and Campbell, Ltd., of London, 
and the British Dominion Fire Engineering Company. 
The former is exhibiting as many as forty-eight 
appliances. Various sizes of its H,O and CO, “* Water- 
loo ’’ non-acid and non-alkali series are shown, and 
many of the C Cl, and CO, “ Petrolex ” “* extincteur *’ 
designs which are used in various offices throughout 
the world. British Dominion fire appliances include 
soda in acid and C.T.C. types, and equipment for 
all electrical and motor vehicles, together with fire 
hose and other fire brigade equipment. 


Muchos fabricantes de artefactos contra incendios 
exponen sus productos en forma excelente prote- 
giendo los diversos pabellones de toda la Exposicién. 
Los Sres. Mather & Platt, Ltda., de Manchester, a 
mas de motores eléctricos pequefios y un ntimero 
de bombas, muestran una variedad de apagadores 
de incendios apropiados para toda clase de riesgos. 
Exponen sus rociadores o lIluvias automaticas, 
para el sistema de 4” “‘Himedo” y el de 2” “ Alter- 
nado.” Los Sres. Simonis, Ltda., de Londres, pro- 
tegen uno de los pabellones por medio de un remolque- 
bomba a motor liviano. La bomba es accionada por 
un motor J.A.P. de dos cilindros de 87 mm. por 
85 mm., y puede descargar de 100 a 150 galones por 
minuto (455 a 682 litros por minuto). Esté acoplada 
directamente al motor y es del tipo que se ceba sola. 
La unidad de bombear va montada en un bastidor 
liviano de acero y fijada en un remolque liviano de 
tal manera que puede ser sacada facil y rapidamente. 
Los fabricantes de apagafuegos de estan 
representados por Reed & Campbell, Ltda., de 
Londres, y por la Compajiia British Dominion Fire 
Engineering. El primero expone nada menos que 
48 artefactos. Exponen varios de sus tamafios de 
“Waterloo” para agua y acido carbénico de las 
series no-dcidas y no-alcalinas, y muchos de los tipos 
de extinguidores “‘ Petrolex” de tetracloruro de 
carbono y acido carbénico, usados en varias oficinas 
en el mundo entero. Los aparatos contra incendios 
de la British Dominion incluyen tipos de soda en acido 
y C.T.C., y equipos para todos los vehiculos a motor 
y eléctricos, junto con mangueras y otros articulos 
para bomberos. 

(To be continued.) 
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Vector Methods of Studying 
Mechanical Vibrations. 
By PROFESSOR DAVID ROBERTSON, D.Sc. 
No. IV. (conclusion).* 
12. Forcep Visrations. TRANSIENT SraTE. 
lr the impressed alternating force be applied 
suddenly whilst the vibrator is at rest, the vibration 
must begin with both displacement and velocity 
at zero. But there is no point in the steady vibration 
at which this condition is satisfied, and in any case 
the force might be started at any point in its cycle. 
Moreover, the vibrator might not be at rest initially, 
but might already have some displacement and some 
velocity at the instant when the force is switched on. 
When the vibration is started there is thus a 
transient period during which it does not agree with 
the steady state it will ultimately attain if the 
impressed force be continued long enough. 
The differential equation for the motion of the 
vibrator subject to an impressed alternating force is 
@,? 2+2 « v+a=(F/M) sin (w t+ 9) 12-01 


off again is 


@,?2+2av+a=0 12-02 
Now, let 2, be one solution of the first of these 


F 








8’ 
FIG 17 STEADY VIBRATION 


| phase velocities and the amplitude of the resultant | steady state. 


| vibration waxes and wanes as they reach the in-phase 


| and antiphase relationships with one another. In 








FIG 18. TRANSIENT VIBRATION 
VECTOR DIAGRAMS FOR INITIAL INSTANT OF FORCED VIBRATION. 


this way beats are produced whose frequency is the 
difference between those of the steady and transient 
vibrations. 

When the damping is considerable the transient 
dies away so quickly that these beats are almost, 
or quite, inappreciable, but when the damping is 
very small they are very noticeable. With very 
small damping and the vibrator at rest to begin with, 
the amplitude grows up to a maximum nearly twice | 
the amplitude of the steady vibration and then dies 
away almost to zero. It then grows again to a lesser 
maximum than before and dies away less nearly to 
zero, and so on, each successive maximum being 
smaller than the previous one and each successive 
minimum being larger than the preceding minimum, 





until, finally, the transient has disappeared altogether. 

Notice particularly that during the transient 
period the maximum displacement may rise to almost | 
twice the steady amplitude. This must be allowed | 
for when estimating the risk of fracture by vibration. | 

Fig. 17 gives the vector diagram for the steady | 
vibration with F shown in the phase at which the | 


whereas that which applies when the force is switched | force happens to be at the instant of switching on ; | 
| z, and v, are the displacement and velocity which the 


vibrator already has at that instant because of some 
previous motion. These would both be zero if the 
vibrator were at rest when the force is started. The 





€ ~2" + = 0500. 


x 
p Steady Wave of Displacement 
1 


Force Wave (Ist. Cycle Only Shown) @/Go «1. 


In Figs. 22 to 24, with w=—0-8e,, 
there are marked beats. 

It is worth noting that the vector diagrams of 
Figs. 19 and 20 or 22 and 23 represent the vibration 
as completely as the corresponding wave diagram. 
But whereas the calculations required for the wave 
diagrams and the drawing of the curves represent 
about a day’s work for each, the vector diagrams 
take only a few minutes. 


13. ExpertmMentaL DEMONSTRATION OF ForRCED 
VIBRATIONS. 


It is quite easy to give an experimental demonstra- 
tion of the phenomena of forced vibrations. Take a 
heavy pendulum with a rod and suspension spring or 
tape, like a clock pendulum, having a semi-period 
of about one second. It is convenient to have its 
motion maintained by clockwork or electrically, but 
if it be very heavy this will not be absolutely necessary . 

Near the top of the rod attach a small stiff wire 
projecting 2in. or 3in. in front of the plane of vibra- 
tion and having a hook at its end. If asmall pendulum 
consisting of a weight and a thread be hung from this 
hook, the di ment of its point of suspension by 
the motion of the main pendulum will be equivalent 
to an impressed harmonic force in phase with the 
displacement of the main pendulum. 

The thread should have three suspension loops, 
one adjusted to give resonance between the pendulums 


' and one each to give a shorter and a longer pendulum. 





---~-"Z 


Initial 
Wave 


oo, 


$= 90° 
A/Gdo~ Sin Y= 01097, G,/tro~Cos P= 0.994. $= 6°18 








FIG 21. WAVE DIAGRAM FOR GROWTH OF RESONANT VIBRATION. 
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=0500 FIG. 22. STEADY VIBRATION. 
FIG. 19. STEADY VIBRATION. FIG. 20. TRANSIENT VIBRATION. 
VECTOR DIAGRAMS FOR INITIAL INSTANT OF RESONANT VIBRATION. 
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equations, such as the steady vibration already 
considered, and let z, be a solution of the second 
equation. Then it is easily shown, by differentiating 
and substituting, that (2,+ma,), where m is any | 
constant, will also satisfy the first equation, and is, 
therefore, another solution to it. The particular 
solution which applies to our case is the one which 
satisfies the initial conditions. 





values corresponding to the steady vibration for this 
particular phase of F are x and v. The actual dis- 
placement at this initial instant is thus deficient by 
(z—a,), and the actual velocity by (v—v,) from the 


| values which they should have for the steady 


vibration. 
The vector diagram for the corresponding transient 
vibration is given in Fig. 18. At the initial instant 


Thus the initial vibration which takes place | it gives a displacement of (x,—2) and a velocity of 
when the impressed alternating force is suddenly | (v,—v), so that the resultant of the two vibrations | 


started consists of two parts— 


(1) A steady vibration of the same frequency | 
as the force, whose amplitude is given by equations | 
9-10—9-12, and phase by equation 9-08. 

(2) A natural damped vibration of the type | 
of equation 7-10, of phase velocity (w,?—.«*)', 
whose amplitude and phase are determined by the 
condition that the initial displacement and velocity 
given by the two vibrations together shall agree 
with the actual initial displacement and velocity. 





| shall give x, and v,. The displacement and velocity 


vectors which satisfy these conditions are found by | 
the method explained in section 8. 
Since w/w, and «/w, may have any positive values, 


| and there is an unlimited choice as to the initial dis- 
| placement -and velocity as well as in the phase of 


the force when first applied, there is an infinite 
variety of starting transients. Two cases only are | 
illustrated in Figs. 19-24, in both of which the 
vibrator starts from rest. In each case the point 


| chosen for switching on the force is that at which the 


The transient vibration dies away more or less | displacement due to the steady vibration is a maxi- 
quickly according to the value of a, and may be | mum, which corresponds to the greatest initial dis- | 


regarded as having ceased in less than w,/a of its | placement for the transient. 
| the velocity of the steady vibration is zero, the 


own cycles. 


Since, at that instant, 


When the impressed frequency is the same as that | velocity vector for the transient is horizontal and the | 


of the transient, the two sets of vectors revolve at 
the same rate and the resultant vibration gradually 
grows up to the steady state. 

But in other cases the vectors have different 








* No. III. appeared March 13th. 


phase of its displacement vector is —(90°+). Thus 
the transient is given by equations 8-02 and 8-03, 
with the sign reversed, x, in these equations now being 
the peak displacement of the steady vibration. 

Figs. 19 to 21 give the case of resonance, in which | 
there are no beats but just a gradual growth to the 








FIG. 23. TRANSIENT VIBRATION. 


VECTOR DIAGRAMS FOR INITIAL INSTANT OF FORCED VIBRATION WITH @) = 0°8 Wo. 


It is desirable to mark the zero position by a plum) 
line hung in front in such a position that it is in line 
with the two pendulums when they are at rest. The 
auxiliary pendulum should be hung on the fixed hook, 
in place of the plumb line, when testing it for reson- 
ance. 

When studying the steady vibration the auxiliary 
pendulum should have a bob of pith or cork in order 
to keep the energy of its vibration small and its 
decrement large. When starting a forced vibration, 
the duration of the transient state is the same as the 
time taken for the natural vibration to die away with 
the pendulum hung from a fixed support, and this can 
be kept down to two or three minutes. 

With a leaden bob of the same size and shape, the 
energy of the vibration at any given amplitude is 
about fifty times that with the cork bob, while the 
frictional forces are about the same. Its natural 
vibration will therefore persist much longer, say, for 
15 to 30 minutes. A leaden bob should therefore be 
employed when it is desired to study the transient 
state of the forced vibration. 

When the pendulums are out of tune, it is quite 
fascinating to watch the growth and decay of the 
vibration with the beats caused by the transient, and 
to note the accompanying changes of phase. To 
begin with, the vibration is behind the impressed 
force, but because of the difference between the 
frequencies of the steady and transient components, 


| it gradually overtakes the force and passes it. When 


the advance of the vibration has reached a certain 
maximum, the vibration begins to lose phase and 
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then falls behind the force, and the whole chain of 
operations begins again when the lag reaches its 
maximum. 

This action will be easily understood if the resultant 
of the steady and transient displacement vectors 
be found for a number of instants after the vibration 
has been started. 

Careful observation will show that the vibration is 
vrowing during those periods when it is behind the 
oree, and that it is decaying when it is ahead. In 
the former case the energy component of the force 

in phase with the velocity, but in the latter case it 

in antiphase. 


14. Some Practica Conciusions. 


As a general rule, vibrations are a nuisance and 
have to be suppressed as far as we can. The forces 
causing them should then be reduced to the practical 
minimum by balancing, the friction opposing the 
vibrations should be made large, and the natural 
frequency of the vibrating body should be as different 
is possible from that of the disturbing forces. 

A glance at Fig. 15 ante or the corresponding formule 
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Steady Wave 
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must change instantaneously to that corresponding 
to the new force, without lag or vibration. This 
cannot be attained fully, but if the damping be 
adjusted to the critical value, we get the best possible 
approach to it. With less damping there will be 
vibrations ; with more damping the movement to the 
new position will be slower. 

We thus see that an instrument of this type should 
have a natural frequency well above that of the highest 
harmonic which it is required to delineate in the wave 
being recorded, and that it should be critically 
damped. The standard oscillograph has a natural 
frequency of about 10,000 cycles per second—un- 
damped—and the correct damping is secured by 
adjusting the temperature of the oil in which the 
vibrator is immersed. 

It is not possible to get as high a frequency as this 
in an engine indicator of the usual type, and it is not 
easy with the diaphragm type without making the 
diaphragm so stiff that its movement is insufficient 
to give a record. Matters are further complicated by 
changes of elasticity brought about by the high tem- 
peratures to which they are subject. These diffi- 
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FIG. 24. WAVE DIAGRAM FOR INITIAL STATE OF FORCED VIBRATION WITH G) =0°8@po. STARTING FROM REST AT A 
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will show that whereas with a high natural frequency 

i.e., @/@, very small—the amplitude approaches 
Xz, it approaches zero when the natural frequency 
is very small—i.e., w/w, very large. It is therefore 
preferable to get the required frequency difference 
by making the natural frequency low rather than by 
having it high. 

This is the object of attaching machinery to massive 
foundations, whose great mass keeps the natural 
frequency down. But it must not be forgotten that 
the means of fixing the machine to the foundations 
are themselves elastic, permitting vibration of the 
machine relative to the foundation, and that even a 
solid block of concrete is not restricted to vibrating 
as a whole, but may vibrate elastically with its parts 
moving relative to its centre of gravity. Each 
additional mode of vibration has its own frequency, 
and gives an additional speed range to be avoided. 

A dashpot or other damping device increases the « 
of the natural vibration and makes it die away more 
rapidly. It also reduces the amplitude of the forced 
vibration when the impressed frequency is not too far 
outside the quadrantal range, but it makes no great 
difference to the amplitude when the two frequencies 
are widely different. 

In other cases the vibration is desired. Important 
examples of this kind are given by instruments, such 
48 engine indicators, oscillographs, and the diaphragms 
of telephones and gramophones. In these it is 
required to have the deflection at each instant pro- 
portional to the force at that instant, and to give the 


same ratio deflection/force at all frequencies. These | 


conditions can only be satisfied by working very close 
to the point A in Fig. 15 ante, where the displacement 
amplitude is proportional to the force and in phase 
with it. There it does not depend to an appreciable 
extent on the frequency or the damping. 

r But in these instruments it is not sufficient to con- 
sider the response to steady vibrations alone, for not 
only are they often required to record some transient 
phenomenon, but it is seldom that the waves they 
have to delineate are true sine curves. 


The worst case is that in which a constant force is | 


suddenly applied or removed. To give a true record 
of this occurrence, the deflection of the instrument 





culties are so great that the problem of designing an 
indicator which shall be satisfactory when used on 
high-speed internal combustion engines is not yet 
fully solved. 








William Symington. 


Next Sunday, March 22nd, at St. Botolph’s, 
Aldgate, E.C., a memorial service will be held to mark 
the centenary of the death of William Symington 
(1763-1831), whose efforts to introduce navigation by 
steam in this country failed only of complete realisa- 
tion by untoward circumstances. His story has often 
been told and, like that of many another inventor, it 
is a sad one. His father was engaged as a mechanic 
in the Wanlockhead Lead Mines, Dumfriesshire, and 
assisted in the erection there of a Watt pumping 
engine in 1779. The boy was brought up in this 
atmosphere, and although intended for the ministry, 
showed his bent by making a model of a steam road 
carriage. Mr. Gilbert Meason, one of the proprietors 
of the mines, took the model to Edinburgh and there 
it attracted the attention of Patrick Miller, a banker 
of that city, who had been making extended experi- 
ments with double and treble-hulled boats manually 
propelled by paddle wheels. Through the liberality 
of Mr. Meason Symington attended classes at the 
College in 1786 and was introduced to Mr. Miller, with 
the result that the latter commissioned him to make 
an engine for one of his double-hulled boats. The 
engine was of the construction patented by Symington 
on June 5th, 1787. It had two vertical cylinders, and 
rotative motion was obtained indirectly by chains 
and ratchets. The boat, 25ft. long, was supplied with 
cylinders 4in. diameter by 18in. stroke, and plied 
successfully on the loch at Dalswinton, Dumfries- 
shire, Miller’s country seat, on October 14th, 1788. 
By a train of circumstances too long to relate the 
engine was preserved and is now in the Science 
Museum, South Kensington. 

Encouraged by this success, Symington, a year 


larger boat for the Forth and Clyde Canal. Somewhat 
better results were obtained, but Miller, satisfied, to 
use his own words, “that Mr. Symington’s steam 
engine is the most improper of all steam engines for 
giving motion to a vessel ’’—and he was not far wrong, 
only there was nothing more “ proper ”’ available— 
abandoned the project and Symington had no means 
with which to prosecute the subject alone. 

So he went on erecting his patented engine for pump- 
ing purposes in London, Leeds, and elsewhere, but 
was stopped by Boulton and Watt for infringement 
and did not revert to the subject of steam navigation 
till 1801, when Thomas, Lord Dundas of Kerse, a 
Governor of the Forth and Clyde Canal, commissioned 
him to built a tugboat as a substitute for horse 
haulage on the canal. As a result of his matured 
consideration of this problem, he designed a new type 
of horizontal double-acting engine directly driving the 
paddle wheel by a crank ; this he patented on October 
14th, 1801. Its simplicity and its superiority for the 
purpose over the then established beam engine is 
evident at a glance. The tugboat, 56ft. long, built 
at Grangemouth and named “Charlotte Dundas,” 
after his lordship’s daughter, was equipped with this 
engine, with a cylinder 22in. diameter by 4ft. stroke, 
driving a paddle wheel in a recess in the stern and 
much resembling the stern-wheeler of to-day. The 
tug underwent successful trials, but Lord Dundas 
failed to persuade the committee of the proprietors to 
allow it to be used, as they feared that the wash of 
the paddle wheel would erode the banks of the canal. 

In the meantime his lordship, having got Symington 
to make a model of the steamboat, introduced him to 
the great Duke of Bridgewater, so famous for his 
improvements in canal navigation. The latter, 
sceptical at first, became convinced of the usefulness 
of the steamboat and ordered eight similar vessels for 
his canal. Misfortune again dogged Symington’s 
footsteps, for the Duke died on March 3rd, 1803, and 
his executors refused to go on with the scheme. It is 
said that this decision and that of the Canal Com- 
mittee reached Symington simultaneously. Had the 
Duke lived, we should have seen inland steam navi- 
gation established four years before Robert Fulton 
succeeded on the river Hudson in America. More 
important than that, we should have had in use half 
a century earlier an engine superior to his and to that 
of his successors. David Napier, the great marine 
engineer, said of it in 1860 that it was “ superior in 
construction to [that of] many steamers of the present 
day.” 

Radin: disheartened and dispirited, resumed 
his stationary engine practice, for the Watt patent 
had expired, but we hear little of him afterwards. 
In 1824, following the lead of Cartwright, Crompton 
and others, he tried to get a compassionate allowance 
from Government, but all he received was one sum of 
£100 and another of £50. Indeed, for the last few 
years of his life he was entirely dependent for support 
on his son-in-law, who resided in Burr-street, near St. 
Katharine’s Docks. Here the inventor, having lived 
to see steam navigation extended to all parts of the 
world, died on March 22nd, 1831, and was buried in 
the churchyard of St. Botolph’s, but exactly where is 
not known. The parallel with Trevithick’s case, two 
years later, is sufficiently striking. 

A contemporary portrait by D. O. Hill, R.S.A., is 
in the Science Museum, and a bust cut in 1890 is in 
the Royal Scottish Museum, Edinburgh. On May 
26th, 1903, Sir Marcus Samuel, Lord Mayor of London 
—afterwards Lord Bearsted— unveiled a beautiful 
tablet to Symington, the cost of which he had borne, 
in the church. On this tablet, after the memorial 
service on Sunday next, the 22nd instant, the Insti- 
tute of Marine Engineers and the Newcomen Society 
for the Study of the History of Engineering and Tech- 
nology, will lay chaplets “for a remembrance.” All 
engineers who can do so are invited to take part. 








CO-ORDINATION OF IRON AND STEEL 

SPECIFICATIONS. 
WE are informed by the British Engineering Standards 
Association that the Lron and Steel Industry Committee, 
which was appointed by its Council at the end of last year 
to consider the question of the co-ordination of the iron 
and steel specifications, has now begun work. At a recent 
meeting, the manufacturers’ representatives stated that 
during the past year the industry had been asked to 
work to no less than 250 separate specifications, many 
of them varying from one another in only minor and unim- 
portant details. That this multiplicity of specifications 
adds enormously to the cost of production, cannot be too 
strongly emphasised. A small Committee, representative 
of the various branches of the iron and steel industry has 
now been set up to review existing specifications, both 
British Standard and others, in the hope of being able to 
put forward recommendations for simplifying and so 
improving this most unsatisfactory position. The Com- 
mittee will, naturally, keep in mind the fact that particular 
circumstances may quite distinctly warrant the framing 
of particular requirements. On the other hand, there 
can be no justification for the present chaotic conditions, 
and the sooner some measure of co-ordination is effected, 
the better it will be for both the using as well as the 
producing interests. 








THE production of pyrites in Norway last year amounted 
to 725,000 tons, as compared with 740,000 tons in the two 





later, at Miller’s expense, built and engined a slightly 





preceding years. 
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Fosalsil. 





An industry of somewhat unusual interest has recently 
been developed on the bank of thé river Colne at Colchester. 
It is the manufacture of heat insulating materials and 
building slabs of very light weight. The business was 
started some years ago with rather old-fashioned plant, 
and although the product turned out was excellent, no 
great progress was made. Now, however, a complete new 
factory, equipped with the most modern plant, has been 
put up on the site, and by the use of labour-saving 
machinery, coupled with careful control, commercial 
success has been attained. 

The works, which are near Hythe Station, on the L.N.E. 
Railway, on the outskirts of Colchester, are the pro- 
perty of Moler Products, Ltd., of 49, Moorgate, London, 
E.C. 2. They are interesting, not only on account of their 
equipment of machinery, but also because they use raw 
products which come from long distances—most brick- 
works are alongside the brick earth pits—while the 
finished product goes long distances to its destination. 
Incidentally it may be mentioned that a considerable pro- 
portion of the works output is re-exported overseas, a 
condition of trade which is facilitated by the waterborne 
traffic of the place. 

The raw material is Moler earth, which is quarried on the 
islands of Mors and Fiir, off the coast of Denmark, where, 
alone in the whole world, such an earth is found. These 
deposits are controlled by the Moler Company, and we 
give an illustration, Fig. 4, which show how a face some 90ft. 
is worked for their recovery. It is possible, however, that 
recent discoveries in the Lake District may presage a home 
supply. The Moler earth is a marine deposit of a diato- 
maceous nature of pelagic origin, which is generally con- 
sidered better than one coming from fresh water; but it 
is peculiar in that it occurs naturally mixed with just 
sufficient alumina to bind it into a plastic mass suitable 
for brick making. An average sample, as it is dug, con- 
tains 82-6 per cent. of silica and 5-33 per cent. of alumina 
with 30 per cent. of water. The remainder is principally 
organic matter and a small proportion of iron oxide. The 


| the belt. 


an adjustable shutter at the bottom, so that successiv,. 
layers of a definite thickness of the materials are fed on to 
The whole mass is carried over the end and ix 
led to either one or both of two mixing machines—see Fig. s , 
p. 320—where a small proportion of water is added t« 
make a pasty mass. These mixers are of the pug mill type. 
with two horizontal shafts above, and one below, al! 
equipped with paddles that stir up the material an 
gradually feed it forward to the outlet. The mass from 
each mixer is then through a pair of high-speed fin: 
grinding rolls, of which one roll rotates considerably faste: 
than the other, in order to produce a true rubbing an 
grinding action. One of these grinders can be seen nea: 
the top of Fig. 6 behind the man’s head. 

Finally the material drops into the feed hoppers of th: 
two pug mill brickmaking machines. These machines hav. 
three paddle shafts. The two upper shafts have knife-lik. 
paddles, which thoroughly shred the clay and mix i: 
again, while the lower shaft is equipped with a worm fo: 
extruding the clay through a die. The dies, by the way 
are generally made of wood, except when small mandre|. 
are required for coring out holes in hollow blocks. 

The column of clay is extruded through the die on to . 
table, as shown on the right in Fig. 6, and is there cut off 
into individual bricks by means of a wire and a most 
ingenious mechanism. The cut is made by pulling a tightly 
stretched wire down through the clay, but as the column 
is continously advancing the wire has to be advanced also 
otherwise a diagonal cut would be made. Then the wir 
must be returned to the top of its stroke, as the clay is not 
stiff enough to withstand an upward cut. Yet the wir: 
must not be pushed up through the cut already made, or 
ragged surfaces would result. So as each brick is cut off it 
is pushed on to a little table, which travels forward slightly 
faster than the column of clay. At the same time th: 
frame carrying the wire also steps forward slightly and 
passes upwards in the gap formed between the last cut 
brick and the end of the column. It then resumes its 
position for the next downward cut. The bricks are cut 
off in groups of three-—in the case of large slabs they may 
be cut off singly —and are then carried forward on a recipro 
cating table to a position convenient for the attendant 

he stands where the sacking can be seen wrapped round 
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GOLIATH CRANE WITH 500-TON SHIP ALONGSIDE 


name of the brick made from this material, ‘ Fosalsil,” is | the framing in Fig. 6. All these movements are effected 


derived from its composition—fossil, alumina, silica. 

The Moler earth is brought over from Denmark in ships 
which can navigate the Colne right up to the works and is 
there unloaded by a large overhead travelling crane, of 
which we give a photographic view in Fig. 1. This crane 
grabs the earth from the ship’s hold and dumps it on to a 
stock pile having a capacity of 12,000 to 15,000 tons, 
or directly into a hopper, which feeds a long rubber belt 
conveyor with material for immediate use. The grab can, 
of course, also feed the hopper from the stock pile. The 
conveyor runs parallel with the track of the crane, so that 
it can be supplied directly at any part of the length of the 
tip. In the flow sheet which we reproduce on this page 
the conveyor marked No. 1 has been turned through a 
right angle to make the arrangement clearer. 

The earth is delivered by this conveyor to a pair of crush- 
ing mills, shown in Fig. 5, p. 320, into either of which it can 
be diverted by two shoots. The top rolls roughly crush the 
earth and drop it on to another pair of rolls placed trans- 
versely below. These rolls are set one, or two, millimetres 
apart, and one of them is cut with a bold spiral groove. 
Should a stone or any other hard substance pass the crush- 
ing rolls it will be caught by this groove and pushed off at 
the end of the roll. The crushed earth dropping through 
this mill falls on to the No. 2 conveyor, which can just be 
seen in the lower right-hand corner of Fig. 5. In the house 
where this mill is arranged there is also an equipment for 
the crushing and grinding of “ grog,” that is to say, pieces 
of broken brick which have already been fired, a necessary 
ingredient of the brickmaking mixture. The crushed grog 
is fed on to the lower end of the No. 2 conveyor. Surplus 
grog is bagged for sale in the granular form. 

It will thus be seen that the No. 2 conveyor takes away 
a mixture of grog and fresh earth, which it raises to conical 
overhead hoppers in the machine room. In order to feed 
either of the hoppers there is a short transverse conveyor, 
which can be run in either direction. The reason for having 
more than one hopper is that some bricks are made of a 
compound mixture. If, for instance, a very light brick is 
required, a considerable proportion of organic matter is 
added, and is burned out in the process of firing. A very 
porous mass is then left. The several ingredients are fed 
into different compartments in a box with a floor made of 
a travelling belt. The partition of each compartment has 


by a simple system of cam gearing interconnected with the 
drive of the pug mill. 

The attendant lifts the bricks on a wide-pronged fork 
and transfers them to a series of light wooden pallets, 
which can be seen on the conveyor in the foreground of 
Fig. 6. Incidentally he separates the bricks to leave a fair 
air space between them. The pallets go forward and slide 
in groups of three on to two wooden battens or trays. The 
battens, with their pallets, then go down a sort of moving 
staircase to the bottom of the elevator seen on the extreme 
left. This elevator comprises two sets of chains working 
in vertical guides, which arrange the pellets in a con- 
venient form for transference to the drying chambers. 
Each link is provided with a protruding cross bar, 
which catches under a pair of battens as they arrive 
and lifts them up one step. This goes on until ten 
steps have been filled, as shown in Fig. 2, when a labourer 

the tower trolley seen on the right up to the 
elevator. The tower is equipped with a series of long fingers, 
which slip under the loaded battens. Then the man pulls 
a lever, which raises the fingers to take the weight of the 
load and the trolley is pulled out again. The elevator 
then, of course, goes on to assemble another load. The 
trolley travels on rails, and by means of turntables is run 
into one or another of several drying chambers. The 
battens are lowered on to ledges on the side of the chamber 
and the trolley returns for another load. The chambers 
are simple tunnel-like structures, equipped with steam 
heating coils, under gratings in the floor, and rely on natural 
draught for the removal of the vapour produced during the 
drying process. Exhaust steam is used for heating. 

There are doors at each end of the drying chambers, so 
that the dried bricks can be taken out at the back without 
interfering with the loading operations. For this purpose 
a machine similar to the loading trolley is employed, only 
it works, of course, in the reverse direction, picking up the 
pallets and setting them down on another elevator—see 
Fig. 6. 

The bricks are now on their way to the kilns, but as a 
tier of ten pallets would be too high to run into the kiln 
it has to be reduced to half that height. Consequently the 
elevator is loaded with ten sets of pallets and these are run 
right up to the top. Then a low trolley fitted with fingers 
on a turntable is run under the lower five pallets. These 
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FiG. 2 -STACKERS AND ELEVATORS 


pallets are taken off, the elevator is lowered, and the 
remaining five tiers removed on the other side of the 
trolley. This trolley is run along the front and into one of 
the kilns, where the bricks are taken off and stacked for 
burning, while the pallets are returned to the machine 
house. There are two batteries of fourteen burning 








Fic. 4- MOLER 


hambers each, by Shaw's Gas Kiln Company, Ltd., which 
ure fired with gas from a Crossley producer. The arrange- 
ment of the flues is such that the waste gases from one 
kiln can be used to heat up the adjacent kilns during the 
early part of the process. Electrically driven fans are 
used to create a draught through the kilns, and there is a 
steel stack to carry away the products of combustion. It 
usually takes seven days for a batch to pass through a 
kiln, but the actual burning time is from fourteen to fifteen 
hours, The temperature, which is checked by pyrometers, 
is from 875 deg. to 880 deg. Cent. for ordinary bricks, but 
is adjusted to suit the requirements for insulating slabs. 

Beyond the end of the kilns there is a considerable storage 

pace, where finished bricks can be kept under cover, with 
loading bays for road and rail transport. 

The whole of the power for the works is provided by its 
own station, in which there are two Babcock boilers, one 
of which is sufficient to carry the normal load. They are 
equipped with induced draught fans. In the engine-house 
there are two Belliss engines, one a two-cylinder and the 
other a triple-expansion, coupled to A.S.E. generators. 
here is a by-pass on the connection between the inter- 
mediate and low-pressure cylinders of the triple-expansion 
engine, which provides steam at a pressure of 3 Ib. or 4 Ib. 





EARTH QUARRY. 





WORKS OF MOLLER PRODUCTS, 





LTD. 











per square inch for heating the drying chambers. The 
remainder of the steam going on to the low-pressure 
cylinder is condensed in a jet condenser. All the con- 
densate from the heating coils is brought back to the hot- 
well. ’ 

It may be of interest to give a few particulars of the 
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bricks made by this process. After firing they have the 
following approximate composition : 


Per cent 
Silica 78-42 
Alumina .. 9-07 
Iron oxide 5-46 
Titanic oxide > 62 
Lime : 0-72 
Magnesia 1-45 
Sulphuric anhydrid 0-75 
Potassium oxide 1-16 
Sodium oxide 0-64 
Loss on ignition 1-74 


The solid bricks weigh 57 lb. per cubic foot and porous 
bricks—those mixed with cork—20 lb. to 29 lb. per cubic 
foot. The former have a crushing strength of 64-6 tons 
per square foot and the latter a strength about half as 
great. The melting point, tested by the Seger cone, is 
1280 deg. Cent. The thermal conductivity of the material, 
as tested by the National Physical Laboratory, is 
1-60 B.Th.U. per square foot per hour per lin. thickness 
per 1 deg. Fah. difference in temperature for the range 
between 62 deg. Fah. and 194 deg. Fah. 


Fic. 3--ELEVATOR AND KILN CAR LOADER 


Charing Cross Bridge. 


In a Journal note of March 6th, stated that the 
report of the Advisory Committee appointed by the 
London County Council to prepare “an agreed scheme 
for a road bridge and approaches at Charing Cross " 
would shortly be issued, and gave some figures of the 
number of votes received by six different schemes. The 
report itself has now been issued. It will be remembered 
that a majority of the first votes of the Committee favoured 
the scheme numbered 6, and that this scheme also received 
the second votes of a number of members. The majority 
scheme is as follows. 

Between Waterloo Bridge and the new bridge approach 
a new station would be situated on the Lion Brewery 
site at the high level. Buildings would mask the frontages 
on the river. The station itself and the railway which 
would connect up with the existing line near Waterloo 
Junction would over Stamford-street, the York- 
road traffic circus and the Waterloo-road, while a high 
level terrace road parallel to the river would give access 
to the station and join Waterloo Bridge and the approach 
road to the new bridge. The underpart of the new station 
would be served by a low-level embankment road, while 
York-road at the South end of the station would be con- 
nected by means of escalators to the platforms above. 
Other alterations would be the widening of York-street 
and its diversion between Chicheley-street and the new 
circus, and the construction of a new road on the line of 
College-street. 

As far as the bridge itself and its approaches are con- 
cerned, they would be centred on a traffic circus at the 
Strand, and connected by a new street to St. Martin's 
place, an approach which would continue South of the 
Strand at the high level over Embankment-place, the 
Metropolitan District Railway, and the Victoria Embank- 
ment to the river. It would curve east to join the bridge. 
On the South there would be a circus at the bridge head. 
A high-level road would join this point to Waterloo 
Bridge at the head of which there would be a second 
circus. The main approach, descending with a gradient 
of 1 in 30, would end in a traffic circus situated partly 
under the railway at the York-road-Stamford-street 
line. The Waterloo-road, into which the two approach 
roads would finally merge, would be widened 

Provision is made for connecting up the new station 
with the Underground railway system at Waterloo Station, 
while it is said that a site for an omnibus station and for 
trams could easily be found. On the North, the Metro 
politan District station could be moved within the struc- 
ture of the bridge, while at the Strand circus an Under 
ground station with escalators and booking halls, similar 
to that at Piccadilly Circus, could be built 

The scheme is, in many respects, very similar to that 
rejected by a Select Committee of the House of Commons 
last year, but the report of the present Committee points 
out that many of the features to which great objection 
was taken have been removed. Bridging-over, in par 
ticular, has been much reduced—over Waterloo-road 
from 420ft. to 140ft., and over York-road to 160ft. Much 
of it has been transferred to the circus site on the York 
road-Stamford-street line, where, on account of the open- 
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ness of the ground, it is thought that it will be less objec- 
tionable. It is stated that though many of its features 
are similar to those of the rejected scheme, it is sufficiently 
different to constitute a new one. Though it is not claimed 
to be perfect, it is thought that it is practical and effective 
and that it would enhance the aspect of the Thames. 

Various members of the Committee found themselves 
ynable to sign the report. Mr. W. W. Grierson and 
Mr. E. F. C.. Trench believed that Charing Cross station 
should be left on its present site, and that a satisf 
solution could be found without moving it to the South 
bank of the river. They thought that the scheme they 
submitted for a three-arched bridge to take road and rail 
traffic was a satisfactory solution to the problem. 
Brigadier-General Everard ing, chai of the 
Southern Railway Com » and Herbert A. Walker, 
general manager of the soclaniadh also considered it 
practicable to retain the railway station on its present 
site, and Sir Reginald Blomfield held that it would be 
against public policy to move it. Sir Giles Gilbert Scott 
considered that the formation of a great traffic circus, 
covered partly by a railway viaduct at the York-road- 
Stamford-street site, was a demerit that could not satis- 
factorily be overcome, and the Mayor of Westminster, 
Captain J. F. C. Bennett, could not approve of any 
scheme which did not include street improvements 
necessary to accommodate the bridge traffic in a north- 
westerly direction. 

In spite of the objections that have been raised by 
members of the Committee, and which will probably be 
raised by others throughout the country, it is to be hoped 
that, though the majority on the Committee was small, 
the scheme will be carried through. It can no longer 
be claimed that sufficient thought has not been given to 
the matter, and it seems to us that unless something is 
very soon definitely decided, the esthetic aspect of the 
scheme is likely to be ruined by the attempt to please 
everyone. In any case, the delay appears to have been 
too long already. 








Letters to the Editor. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 
THE “ ROCKETS.” 

Srr,—lIt is difficult to understand why Mr. Warren has 
revived and prolonged this correspondence if he cannot 
see that it has any value in the history of the locomotive. 
Perhaps it is an attempt to give decent burial to the 
awkward old skeleton which has been dragged out of the 
cupboard and exposed to view. In any case, while he 
sums up his impression of the story of the second “ Rocket ” 
under six paragraphs, Mr. Warren quite ignores or brushes 
aside the following points :— 


(1) No proof has been produced that the Rainhill | 
took part in the opening of the L. and M. | 


** Rocket ”’ 
Railway. It is merely an assumption on the part of the 
historians that because an engine bearing the name of 
“* Rocket ” was present it was the engine of 1829. 

(2) Nasmyth’s drawing made just prior to the opening 
of the railway in 1830 shows a second and larger 
‘* Rocket ” which differed in a few details from the other 
engines on the line. 
ean only be denied by accusing Nasmyth, of all men, | 
of inaccuracy. 

(3) Stenson’s drawing of the first 
Swannington engine has the same outline as Nasmyth’s, 
but differs in having coupled wheels and the cylinders 
more steeply inclined. This is quite consistent with the 
0-2-2 type engine which Nasmyth saw having been 
converted to the 0-4-0 type. 

(4) The existence of an 0-4-0 type engine with 
oblique outside cylinders and a boiler and fire-box 
having the characteristic dimensions of the “* Northum- 
brian ” class is confirmed by the official engine list of | 
the Leicester and Swannington Railway. This list also | 
records the change of name from “ Rocket ”’ to “‘ Comet.”’ 

(5) The construction by the Stephensons of engines | 
with steeply inclined cylinders ceased in 1829, and all the | 
eight engines built early in 1830 for the L. and M., Rail- 
way had outside cylinders nearly horizontal. With the 
building of the “‘ Planet ” later in 1830 inside cylinders 
and a crank axle were adopted for all subsequent 
engines, together with an improved boiler and fire-box. 
In spite of these developments an engine was delivered 
from Stephenson’s works in 1832 having oblique out- 
side cylinders and a boiler corresponding to that of the 
““ Northumbrian.’’ Obviously, such an engine was not 
of up-to-date construction, but was either a rebuilt form 
of some earlier design or had been in stock for some time. 

(6) Supporting the above five points and linking 
them together into a complete story, there was an 
extensive correspondence in THE ENGINEER and other 
technical papers in 1884, giving a good deal of detail as 
to dates, dimensions, and numerous incidents in the 
history of the second “ Rocket.’”’ Many of these corre- 
spondents were obviously sincere and well informed, and 
it is too much to suggest that they imagined or invented 





The existence of such an engine | 


Leicester and | 


So many phases of our complex civilisation bewilder 
the minds of our best advisers, but there does appear to 
stand out the case for monopolies—State and otherwise— 
as distinct from the extreme competition evident in the 
multitude of tenders frequently submitted for one single 
order, Waste of time is prodigious on this score, as is 
well known, and one feels that a large number of engineers 
might be occupied in providing the bare necessities of life 
for some of their brethren instead of almost taking the 
bread away from each other. 

Surely man of all the creatures is the only one stupid 
enough to kill himself in the effort to keep himself. 

The Great War and the present spectacle of Mammon, 
top heavy and tottering on his pedestal, are phases of an 
evolution which history will record with certain misgivings 
on our twentieth century civilisation. 


London, March 16th. W. H. Dupen. 


GOLD IN ITS RELATION TO INDUSTRIAL 


PROSPERITY. 
Srr,—I trust that the brilliant and able form of the 
address delivered to the British Engineers’ Association by 


Sir Henry Strakosch on March 12th, and fully reported in 
The Times of the following day, will not obscure the nature 
of the proposals which he appears to advocate. 

It is, I think, fair to summarise the conclusions as :— 


SIXTY YEARS AGO. 


ALTHOUGH the Treaty of Frankfort, under which Alsace 
and Lorraine were ceded to Germany, was not signed unti| 
May 10th, 1871, the fate of the provinces was determine: 
when Paris capitulated on January 30th of that year 
In his letter published in our issue of March 24th, 187). 
our correspondent in Paris drew an impressive picture «) 
the unhappy state in which the French nation found itse]: 
There was little wanting in the tale of sorrow. A frightfu) 
war without a single success, an immense load of debi 
fields laid waste, factories destroyed, coal and iron mine 
lost to the Prussians, and Paris in the hands of a set o 
miscreants who had turned the Army from its allegianc: 
To crown all, the Ministers, MM. Thiers and Puyer 
Quertier, were bent on carrying their protectionist theoric- 
into immediate practice. Free trade and the commercia! 
treaties were to go, and France was to herse|: 
around with prohibitive import duties that would b: 
levelled not only against all the states of Europe, bu 
against even the manufacturers of the lost vinces, in 
spite of their appeals for help to the French Government 
In our co ent’s opinion, the policy of protectio: 
would devour all that war, revolution, and folly had lef: 
standing. If France were forced to back to the con 
ditions of pre-free trade times, it would, our correspondent 
said, mean in effect that the nation had given up th: 
struggle for life and had determined to lie down and dic 
Meanwhile, in London the Anthropological Institute wa 
di ing the racial aspects of the Franco-Prussian War 





(1) The assumption that the gold standard is a perma- 
nent institution, and that any adjustments to make it 
work satisfactorily must be made, i.e., the objective of 
the industrial and price system is to make the gold 
standard work. 

(2) That in order to attain this objective, national 
control, either by means of tariffs or otherwise, of both 
markets and price level regulation be surrendered to a 
group of central banks outside and superior to national 
| ¢ontrol. 

(3) That while this price level should be subject to 
international control, cost levels, with which the engi- 
neers is vitally concerned, should rémain the responsi- 
bility of the individual producer. In other words, the 
entrepreneur should remain as at present, caught 
between a price system which depends on cost and 
subject to all the pressure of a trades union organisation 
and a price system which depends on the international 
| regulation of the amount of money. 

Any agreement with proposals of this character is 
obviously an agreement to hand over the prosperity, not 
only of industry, but of the country at large, to an 
| organisation responsible to nothing but its own policy, 
which up to the present has not been conspicuously 
C. H. Dovaras. 





successful. 
London, March 17th. 


COMPULSORY RESEARCH. 


| Sm,—Will you permit me to make a practical suggestion 
| to meet the difficulty referred to in your leading article 
|of March 6th? The problem is to find an equitable 
| method of taxing an industry to provide funds for research 
needed in that industry. The solution seems obvious, 
if any of the following three propositions are admitted :— 


(1) The firms who ought to be made to contribute 
are clearly those who need the work most, namely, 
those who now have to manufacture to foreign designs, 
because of their own lack of knowledge. 

(2) The money can most readily be obtained from 
those firms who are now willing to pay large annual 
sums to foreign manufacturers, thus enabling the latter 
to finance their own research work. 

(3) A tax is justifiably imposable on those firms who 
are doing great injury to British engineering prestige, 
and, therefore, to our export trade, by virtually pro- 
claiming that there are no capable designers in the 
country. 

All of these propositions appear to me to be incon- 
testable, and taken singly, or together, they lead to the 
only conclusion that a small percentage tax on royalties 
paid to foreign firms for designs is the fairest way of 
obtaining the money necessary for our own industrial 
research. Firms doing their own experimental work 
would escape the tax, which is as it should be. As regards 
the others, the tax would “ make the punishment fit the 
crime ’’ to an admirable degree. That ample funds could 
be raised in the manner suggested is obvious to anyone 
who knows the present state of the industry, and the vast 
amounts of money exported every year in the form of 
royalties for designs often of mediocre value. It is no 
wonder that our foreign competitors can undersell us when 
we subsidise them so handsomely. In the advertisement 
pages in one issue of your journal I have found the names 
of over twenty British manufacturers who are, or have 
been, to my own knowledge, guilty of this suicidal policy. 
And these do not include the marine oil engine builders, 
whose royalty payments would be sufficient to provide 
for all the research needed in that industry many times 
over. 





all they wrote about. H. Hotcrorr. 
March 16th. 
[This correspondence must now cease.—Ep. Tue E.] | 





ECONOMICS AND UNEMPLOYMENT. 


Si,—The interesting article in your issue of the 6th 
inst. upon “ Economics and Unemployment” is most 
instructive, but I would venture to believe the lot of the 
cobbler and its accompaniment in the “Song of the 


London, March 9th. CASSANDRA. 








Tue total capacity of water wheels at hydro-electric 
plants in the United States on January Ist, 1931, according 
to the annual report just issued by the Department of 
the Interior through the Geological Survey, was 14,884,667 
H.P., an increase of 1,076,889 H.P., or 7-2 per cent., 
during 1930. This increase has been exceeded only in 
1929 and 1926, when the increases were 1,276,000 H.P. 





Shirt ” is not quite borne out when applied to the butcher 
and baker, the gas, water and electricity maker. 


and 1,138,000 H.P. respectively. 





Vastly conflicting opinions were expressed on the subject 
Some said that the French were a highly nervous Celti: 
race, which, if left to itself, would diminish in stature 
and gradually become effete. Others argued that the 
Germans were a Teutonic race, which produced good 
warriors, but bad politicians, which could pull down but 
could not readily build up. Others denied those charac 
teristics, and yet others, while admitting them, maintaine:| 
that they had nothing to do with the question of conquest 
Only on one point was there a mtly any agreement 
among the learned members. It was agreed that the 
French people were in a bad state because their best men 
had been killed in the wars of Napoleon I., and because 
the present people were the descendants of inferior men 
The opinions of correspondents and societies are, however. 
alike fallible. Paris had still further troubles in front oi 
her. For a month, from April 2nd to May 2nd, she was to 
experience a second siege, in which the Commune was to 
pit its strength against the Versailles Assembly. The 
policy of protection was soon to become the law of the 
land, but the country as a consequence was not going to 
expire. Far from becoming effete, it was to show at the 
great Paris Exhibition of 1878 the marvellous recover) 
which it had made from the disasters of 1870-71. 








INSTITUTION OF MECHANICAL ENGINEERS- 
SUMMER MEETINGS, 1931 AND 1932. 


CAMBRIDGE MEETING, 1931. 


Tse Summer Meeting of the Institution of Mechanical 
Engineers will be held in Cambridge, and will begin on 
Monday, July 13th. The provisional outline programme 
is as follows : 

Monday, July 13th: Arrival in Cambridge. 

uesday, July 14th: Morning, the Vice-Chancellor 
of the University and Members of the Local Reception 
Committee will receive and welcome the President. 
Lieut.-Colonel E. Kitson Clark, T.D., M.A., the Council 
and members of the Institution, with their ladies, in the 
Senate House of the University ; reading and discussion 
of paper; luncheon in Colleges. Afternoon, visits to 
Colleges. Evening, reception and dance in the Guildhall, 
by invitation of the Mayor of Cambridge, Councillor 
Edwin Jackson, J.P., and the Mayoress. 

Wednesday, July 15th: Morning, alternative visits 
to works, &c., in and near Cambridge; luncheon in 
Colleges. Afternoon, garden party at Magdalene College. 
by invitation of the Vice-Chancellor of the University, 

. B. Ramsay, Esq., M.A., the Master of Magdalene, 
and Miss Ramsay. Evening, Institution dinner in the 
Guildhall. 

Thursday, July 16th: Alternative whole-day visits 
(1) Northampton, (2) Ely {by river). Evening, conver- 
sazione at the Engineering Laboratory, by invitation of 
Professor C. E. Inglis, 0.B.E., M.A., F.R.S. (Member), 
and Mrs. Inglis, and the staff of the University Engineering 
Department. 

riday, July 17th: Alternative whole-day visits (1) 
Peterborough and Crowland Abbey ; (2) Henlow (R.A.F. 
Home Aircraft Depét) and Letchworth; (3) Wicken 
Fen; Brandon, and garden party at Wretham Hall, by 
invitation of Sir John Dewrance, G.B.E. (Past-president), 
and Mrs. Rich. 

SUGGESTED CANADIAN SUMMER MEETING, 1932. 


The Council has under consideration a proposal to hold 
the Summer Meeting of 1932 in Canada. Letters have 
been received from the Engineering Institute of Canada 
and Professor E. A. Allcut, the Institution’s Honorary 
Corresponding Member in Canada, welcoming the proposal 
that members should travel from England to Montreal 
and Toronto, hold a meeting of about five days in Toronto, 
and then spend about a week on tour in Canada. Quota- 
tions from the Canadian Pacific Railway Company and 
the Cunard Steam Ship Company show that the visit 
—oecupying about twenty-eight days—could be made 
for £100, which would cover cabin accommodation on 
the steamship, first-class railway fare—with sleeping 
cars for night journeys and parlour cars during the day- 
time—transfers to and from stations and hotels, and accom- 
modation and all meals at first-class hotels. Before pro- 
ceeding further, the Council is anxious to know if such a 
meeting would receive sufficient support from the members. 
Those who anticipate that they could take part in the meet- 
ing are requested to inform the Secretary to that effect as 
soon as possible. The Council would welcome and care- 
fully consider any suggestions with regard to the meeting, 
and ially as to subjects of engineering interest which 
might be made available for study by members. 
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Railway and Road Matters. 


Durine the quarter ended June 30th last the Assistant 
inspecting Officers of the Ministry of T; rt held forty 
aquiries into the more serious accidents to railway servants, 
i which twelve were fatal cases. Seven of the latter 
.ccidents were ascribed to misadventure and the remaining 
tive to want of care. 


THE Mersey Railway is probably the only British railway 
which is able to report better business and less expenditure 
juring 1930 than in 1929. It is true that the amounts were 
small, but the result was an increase in net receipts from 
£89,294 to £91,707. The increase was in both first-class 
ind third-class passengers, but there was a drop from 
3,463,000 to 3,263,000 in workmen's tickets. 


THE total tonnage of goods conveyed by British railways 
in December, 1930-—excluding free-hauled traffice—was 
25,478,830, a decrease compared with December, 1929, of 
1,803,086 tons, or 6-6 per cent. Goods train receipts 
imounted to £8,114,324, a decrease of £118,754, or 1-4 per 
cent. The goods train miles run were 315,456 less than in 
December, 1929, a decrease of 2-7 per cent. 


DurRinG February, states the Secretary to the Ministry 
of Transport, schemes for widening, reconstruction, and 
other improvements of classified roads and bridges and 
for the construction of new roads and bridges of classifica- 
tion value, involving a totel estimated expenditure of 
£2,148,000, were formally approved by the Ministry of 
Transport for Road Fund grants, and work should begin 
it an early date. 


THE intimation in our Seven-day Journal of February 
27th as to the London Electric Railways Company pro- 
posing to extend its line from Elephant and Castle to 
Camberwell has now been followed by a parliamentary 
notice of its intention to deposit a “ late Bill” for such 
powers. Authority is also sought to interfere with the 
public highways for the purpose of constructing new 
booking halls, subways, escalators, &c., at Chancery-lane 
and Post Office stations. 


THE report of the Metropolitan Railway Company shows 
that, when compared with 1929, the receipts for 1930 rose 
from £1,620,168 to £1,638,264, but the expenditure rose 
yet more, and so the net receipts fell from £566,197 to 
£536,507. The addition of miscellaneous receipts and the 
deduction of miscellaneous charges, together with the 
balance of £38,438 brought forward, improved matters 
and made the net revenue for the year £827,997, as com- 
pared with £844,515. After carrying £33,546 forward a 
dividend of 34 per cent. for the year was paid, as against 
4 per cent. & year ago. 

A Goon deal has been made of the remark in the final 
report of the Royal Commission on Transport that it is 
‘certainly remarkable that there has been practically no 
improvement in locomotive speed in this country during 
the last eighty years.” The Rev. Reginald B. Fellows 
would appear to have completely countered this comment 
by a letter in The Times of March 13th, in which he draws 
attention to 55 minutes saved on the 1124 miles to Bir- 
mingham, 15 minutes on the 50 miles to Brighton, 35 
minutes on 118 miles to Bristol, 32 minutes on 76 miles 
to Peterborough, and 46 minutes on the 80 miles to 
Southampton. 


Waat is known as the Londonderry and Lough Swilly 
Railway is a peculiar property. The original portion from 
Londonderry to Buncrana is privately owned. Thence to 
Carndonagh is one of the “ Balfour ” railways and is partly 
owned by the Government. West from this main stem 
runs the Letterkenny Railway, which is privately owned, 
but worked by the Lough Swilly Company. From Letter- 
kenny there is the Burtonport extension, 50 miles long, 
which is wholly owned by the Government and also worked 
by the Lough Swilly Company. For many years the whole 
concern has been in a bad position financially, and one 
solution appeared to be that the line should be taken over 
by the two North of Ireland main line companies. News 
has now been received that all the staff have been given 
a fortnight’s notice to leave. 


THe new Junior Lord of the Treasury (unpaid), Mr. 
H. C. Charleton, is nominally an engine-driver on the 
London, Midland and Scottish Railway, stationed at 
Kentish Town. He entered the service of the Midland 
Railway forty-three years ago and has been a driver for 
twenty-eight years, but, being a member of Parliament, 
he is on leave from his railway duties. He became a loco- 
motive member of the first Conciliation Board in 1907 and 
ceased to act as such only when the conciliation scheme 
came to an end in 1921. As a member of the then 
Amalgamated Society of Railway Servants—now part of 
the National Union of Railwaymen—he gave evidence, 
as a driver, before the Royal Commission after the general 
railway strike of 1911. He has been the member for South 
Leeds since 1922 and was a member of the second Auto- 
matic Train Control Committee, which reported in 
December last. 


HEREIN, in our issue of January 24th, 1930, we quoted 
Mr. More, the general manager of the South African Rail- 
ways, on the subject of the high price of the current sup- 
plied by the Electricity Supply Commission for electrifica- 
tion. Mr. More then said that if the Salt River power 
station were operated as a railway undertaking there would 
be a direct saving of £50,000 per annum in administrative 
expenses and capital charges. The annual report for 1929— 
1930, recently to hand, says that the prominence given to 
this important matter has been followed by good results 
and has led to the railways receiving some relief from the 
Commission, although not the full measure to which they 
consider they are entitled. The Railway Administration 
now pays £60,000 less for power received from Colenso 
power station and £29,000 less from Salt River. Both 
power stations exist almost wholly for railway purposes, 
and Mr. More considers that the maximum efficiency and 
economy in their operation can best be secured by incor- 
porating them as part of the railway organisation. In 
contrast to 0-4d. per unit paid by the Transvaal mining 
industry to the Victoria Falls Power Company, the rail- 
ways pay 0-64d. per unit to Colenso power-house and 
0-98d. per unit to Salt River. 


Notes and Memoranda. 





Two boilers, each capable of producing 1,000,000 Ib. 
of steam per hour, have been installed in the Hell Gate 
station, U.S.A. The working pressure is 275 lb. per square 
inch and the temperature 750 deg. 


For the purpose of driving induded draught fans in 
the American Hudson Avenue power station, sixteen 
1000 horse-power squirrel-cage motors are being installed. 
They run at 1170 r.p.m. and take 2300-volt current at 60 
cycles, 


AccorDING to Chemical and Metallurgical Engineering, 
alginates, made from sea weed, are being used extensively 
in France for the waterproofing of concrete. alginate 
is added to the concrete and produces alginate of calcium, 
which is insoluble in fresh water, or salt: 


AccornpIne to American official statistics, the world 

roduction of natural gasolene increased from 41,470,069 
sour in 1927 to 58,200,357 barrels in 1929. During that 

riod the proportion produced by countries other than 
the United States increased from 5-8 per cent. to 8-6 
per cent. of the total. 


Waat is regarded as the world’s largest and heaviest 
steel plate was, says Steel, rolled by the Lukens Steel 
Company, Coatesville, Pa., on its 206in. four-high reversing 
type plate mill recently. The mill is one of the largest 
plate-rolling mills in the world. The plate was reduced 
from a carbon steel ingot weighing about 92,130 Ib., 
made in the company’s own open hearth furnace. Sheared 
dimensions of the plate are 195in. wide, 360Jin. long, and 
2jin. thick. The finished weight is approximately 
48,200 Ib. 

Tue “ American Bureau of Standards Notes ” has just 
issued a new Circular No. 389, which deals principally with 
the methods of producing mirrors by the chemical deposi- 
tion of silver on glass. The Brashear, Rochelle salt, and 
formaldehyde formulx are given, together with a detailed 
discussion of the precautions which should be taken to 
avoid danger, and the technique which has been found to 
yield the most satisfactory results at the Bureau. Methods 
are also given for the chemical deposition of copper, 
platinum, or lead sulphide and for the production of 
reflecting films on glass by cathode sputtering, and by the 
condensation of vaporised metals. Copies may be obtained 
from the Superintendent of Documents, Government 
Printing Office, Washington, D.C., at 5 cents each. 


In the course of a paper read before the Municipal Elec- 
trical Utilities at Toronto recently, Mr. M. J. Bell, president 
of the Bell Lumber and Pole Company, of Minneapolis, 
made some remarks about the painting of wooden trans- 
mission line poles, for the purpose of making them incon- 
spicuous in the landscape. He said that care should be 
taken as to the kind of paint or stain used, as the regular 
linseed oil paint will close the pores of the wood too much 
and frequently cause early sap rot to start in the untreated 
portion of the pole. A proper mixture of a base creosote 
oil, with the coal tar colouring out, with the best grade of 
ground-in oil paste to give the proper colour, is the safest 
mixture he knew of for staining poles; as the creosote oil 
acts as a preservative and, with the small amount of 
linseed oil in the paste, it does not close the pores of the 
wood like regular paint. He had experimented with this 
mixture and found that it will hold the colour well, is 
cheaper than regular paint, and much better for the pole. 
It can be put on with a sprayer or with a regular brush. 


AN economiser at Darwen, Lancashire, exploded 
violently recently, but fortunately no one was injured. 
It was regularly inspected by an official of a reputable 
insurance company. The cause was the internal corrosion 
of the pipes, but their exterior surfaces were good. 
commenting on these facts, the Engineer Surveyor-in- 
Chief says :—“ It is not unusual for the material of cast 
iron pipes of economisers of this type to become dete- 
riorated by the action of the feed water, and the appear- 
ance of the internal surfaces does not, as a rule, give any 
indication of the deterioration. Persons responsible for 
the safe working of economisers should take the necessary 
measures to ascertain definitely the actual condition of the 
pipes, particularly where, as in this ease, warning had been 

iven previously by failure of a number of pipes resulting 
tom internal corrosion. The application of periodic 
hydraulic tests to twice the working pressure is a useful 
precaution which might with advantage be more generally 
adopted in regard to these economisers. Risk of over- 
heating should be avoided and adherence to the makers’ 
working instructions should be insisted upon.” 


AccorDINnG to Nature, Baron Gian Alberto Blanc, Pro- 
fessor of Geochemistry in the University of Rome, has, 
during the past twelve years, successfully attacked the 
problem of extracting alumina and potash salts from leucite, 
a mineral consisting of a silicate of alumina and potash 
which exists in very considerable amounts in the volcanic 
rocks of Central Italy and hitherto considered worthless. 
Baron Blanc says that the first problem with which he was 
confronted was to find a practical means of separating the 
alumina and the potash from the silica. This was solved 
by a new method of attack of the silicate by acids, which 
allowed an easy and complete elimination of the colloidal 
silica from the solution. Some years ago Professor J. W. 
Hinchley directed the attention of the English technical 
world to this process, and it is at present used in England 
by Peter Spence and Sons for the manufacture of alum by 
the treatment of leucite with sulphuric acid. The problem 
of separating the salts obtained by the acid treatment, so 
as to produce the potash as a fertiliser and the alumina 
for metallurgical and chemical work, was then attacked. 
Finally, by thermal decomposition of the aluminium salt, 
@ new type of chemically active aluminium oxide was 
obtained, which has proved much more suitable for the 
production of aluminium than the aluminium oxide 
obtained through calcination of the hydrate. One of the 
characteristic features of the Blane process is that it 
requires only a very limited amount of fuel. A large plant 
for the treatment of 100 metric tons of leucite per day is 
now being completed at Aurelia, near Rome, and will soon 
be working. The supply of leucite of which Italy can dis- 





pose is calculated in milliards of tons. 


































































































































Miscellanea. 





A racrory for the manufacture of neon tube illuminated 
signs is to be put up in Halifax, Nova Scotia. 


A NEw steel works, equipped with electric furnaces, is 
to be put up at Ecclesfield, near Sheffield, by Hall and 
Pickles, Ltd. 

Worx has been started on the development of the 
Algerian potash and magnesium deposits at Bu-Kammasch, 
near the Tunisian frontier. The extraction works are to 
be built at Pisida, and will have a capacity of 120,000 
quintals of potassium salts and 300,000 quintals of magne- 
sium salts annually. 


A PROPOSAL is being put forward for the diversion of the 
Saskatchewan River, Manitoba, into lakes Winnipegosis 
and Manitoba, and then to develop power on the Dauphin 
River, which is the natural outlet of lake Manitoba into 
lake Winnipeg. The available fall would be 100ft. and 
the power developed 400,000 horse-power. 


Ir is said that an aeroplane intended to reach altitudes 
of over 50,000ft. is being made at the Junkers’ works, 
Dessau, Germany. The pilot will be esconsed in a double- 
walled chamber in which normal atmospheric conditions 
will be maintained. The object of building the machine 
is the scientific investigation of the upper atmosphere. 


Anotner big hydro-electric development is to be 
proceeded with in the near future, at Masson Falls, at 
the mouth of the Lievre River, 17 miles east of Ottawa, 
Ontario. The Maclaren-Quebec Power Company is to 
erect a power-house to produce 130,000 H.P. of electrical 
energy. The company has just recently completed the 
installation of 86,000 H.P. at High Falls, also on the Lievre 
River, about 30 miles from Ottawa. 


Tue Bell Telephone Company, of Canada, the largest 
of the telephone systems operating in the Dominion, 
intends to spend £4,000,000 on development during 1931. 
The greater part of the money will be spent on the improve- 
ment of existing facilities. The company will continue 
to carry out the conversion of its urban systems from 
manual to automatic services. Amongst the projects 
contemplated for 1931 are the rebuilding of one of the main 
lines between Montreal and Toronto, costing about £130,000 
and the addition of “ carrier’ equipment to the long- 
distance line from Oshawa to Winnipeg. 


Estmartes just published by the New York Telephone 
Company indicate that when the present development 
scheme is completed, there will be 2,000,000 telephones 
in the city. At present, the number is 1,800,000, an increase 
of more than a million since 1918. The complete change- 
over to the automatic system will be completed by the 
end of 1935, when it is expected that the two million mark 
will have been passed. The change-over from manual 
to automatic will entail no unemployment; indeed, 
when the change is complete, rather more than the present 
35,000 operators will, it is said, be required. 


Tue official returns rendered to the Electricity Com- 
missioners show that 1006 million units of electricity 
were generated by authorised undertakers in Great Britain 
during the month of February, 1931, as compared with 
the finally revised figure of 985 million units in the corres- 
ponding month of 1930, or an increase of 2-1 per cent. 
During the first two months of 1931 up to the end of 
February, the total amount of electricity generated by 
authorised undertakers was 2147 million units, as compared 
with the finally revised figure of 2064 million units for 
the corresponding period of 1930, representing an increase 
of just over 4 per cent. 


Notice is given in the London Gazette that the Home 
Sec proposes, after the expiration of forty days 
from March 3rd, to make regulations in pursuance of 
Section 6 of the Petroleum (Consolidation) Act, 1928, 
as applied by Order in Council dated January 20th, 1930, 
as to the conveyance by road of vessels containing ¢om- 
pressed therein the gases specified in the First Schedule 
to the Regulations—namely, air, argon, carbon monoxide, 
coal gas, hydrogen, methane, neon, nitrogen and oxygen. 
Draft copies of the Regulations may be obtained on 
application to the Under Secretary of State, Home Office, 
Whitehall, Lindon, 8.W. 1. 


I~ the House of Commons, Sir George Penny recently 
asked the Minister of Transport whether he would take 
steps to equalise the prices charged for electricity as 
between districts of similar character and population in 
the London and Outer London areas. Mr. Herbert 
Morrison replied that the question whether charges made 
by particular undertakings could be equalised or not must 
depend on the circumstances of the undertakings and the 
areas. It was open to local authorities or consumers to 
apply for revision of the maximum prices if it was con- 
sidered, in the circumstances, that they were not reason- 
able. Asked by Sir George Penny whether he would take 
action to remove the confusion created by the present 
system of all-in tariffs for electricity, the Minister replied 
that two-part tarifis tended to reduce charges for elec- 
tricity and also to reduce the differences between the rates 
charged in different areas. On this and other grounds he 
thought two-part tariffs should be encouraged. 


A NINETY-YEAR concession for the supply of electric 
nae. Gower and tramway services in Santiago, Valparaiso 
and adjacent territory, has been secured from the Govern- 
ment of Chile by the Compania Chilena de Electricidad, 
the principal Chilean subsidiary of the American and 
Foreign Power Company Inc. The contract represents 
the conclusion of negotiations which were begun in 1927 
by the previous British owners of the Santiago and 
Valparaiso properties, from whom American and Foreign 
Power Company purchased the properties in January, 
1929. A comprehensive plan for the general expansion 
and improvement of the company’s properties in Chile, 
involving the expenditure of £900,000 and the employ- 
ment of labour on an extensive scale, will now be carried 
out forthwith. Included in the programme is the con- 
struction in Valparaiso of a modern generating station of 
high efficiency, which will utilise the bituminous coal 
deposits of the country, and provide a further supply 
of electric energy for the new industrial programme of 
the Chilean Government. 
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Radiation in Boller, Furnaces. 


THE present generation of engineers has been 
brought up by the text books to believe that the 
quantity of heat entering a boiler by radiation can 
be determined by some application of the well- 
known Stefan Law. This law, which tells us that 
the heat energy transmitted by radiation to every 
square foot of absorbing surface, is given by the 
formula C (T,*—T,*), has a most deceptive sim- 
plicity of appearance. We do not for a moment 


question its validity from the theoretical point of | 


view. Physicists have satisfied themselves that 
it accords with the ultimate laws of Nature, but 
what neither they nor anyone else has been able 
to do is to apply it in a practical manner to the 
needs of the boiler designer. The constant with 
which it commences has to take into account the 
difference between the radiating capacity of incan- 
descent fuel, gases, and brickwork in the furnace 
and that of the ideal “* black body ”’ of the physicist. 
Having made a shot at this, for little more can be 
done, the designer has to estimate the absolute 
temperatures that are going to be obtained, both 
by the sources of radiant heat and the outermost 
film of dust or scale on the water-cooled surfaces. 
And he must estimate these temperatures very 
accurately if his figures are to be of any use, 
because errors cannot with impunity be magnified 
to the fourth power. Then, again, he has to make 
all sorts of allowances for the size and shape of the 
furnace. Indeed, considering that the whole 
structure of his calculations is based on little more 
than mere guesses as to the fundamental data, the 
conclusions might almost equally well be guessed 
at directly, especially if some experience was avail- 
able as a guide. We say this in no spirit of criticism 
of all the elaborate mathematical work which has 
appeared in recent years on the subject of radiation 
in boiler furnaces. All efforts to help the designer 
are praiseworthy, even if the enthusiasm and skill 








of their authors sometimes seems to outrun the 
requirements of the situation. There is little 
doubt, however, that a designer can be best assisted 
by regarding the problem from his own standpoint. 
which is very different from that of most of his 
would-be guides. The latter start with the assump- 
tion of temperatures, which are the very data which 
the designer does not know. Then, again, with the 
idea of simplifying the problem, they confine their 
attention to radiation alone, neglecting altogether 
the transmission of heat by direct contact of the 
flaming gases. The starting point of the designer 
is a provisional drawing of a furnace, together with 
figures as to the amount of fuel and of air which 
are to be consumed in it per hour. From the latter 
he can readily find the total quantity of heat that 
will be liberated, in one form or another, and as a 
rule his main object, then, is to find out how 
much of this heat will get into the water-cooled 
surfaces exposed directly to the furnace. Whether 
it enters them by radiation, conduction, or convec- 
tion is a matter of little more than theoretical 
interest to him, so that any attempt to deal with 
radiation as a phenomenon by itself, even should 
it be possible to do so in a boiler furnace, only 
makes needless trouble and complication. 


The domination of the Stefan Law in connec- 
tion with furnaces like that of the equally famous, 
though far less justifiable, equation of Van der 
Waals in another branch of engineering, has un- 
doubtedly tended to petrify ideas, to the dis- 
advantage of more fruitful considerations. Its 
scientific basis caused it to overshadow altogether 
the vastly more practical formula of Hudson, 
published in THE ENGINEER some forty years ayo. 
This formula, tested and improved by Mr. George 
Orrok, and reissued to the world with his authority 
behind it, has already released the furnace designer 
from much of his dependence upon a law which is 
so little adapted to his needs. We discussed the 
Hudson-Orrok formula in our issue of May 16th 
last, pointing out that it apparently applies to all 
kinds of boilers with substantial accuracy. Its 
particular merit, however, apart from its univer- 
sality and great simplicity, is that it enables us to 
base our calculations on data that we actually 
know, rather than on hypothetical figures of tem- 
peratures. It brings us back, in short, to the real 
conditions of the problem, and gives the result in 
a form immediately useful. That it represents the 
last word in furnace formule we are far from 
suggesting. Indeed, it almost certainly does not, 
but in any case it has rendered good service by 
breaking away from the “fourth power of the 
temperature ”’ tradition, and crystalising the results 
of practical experience in a handy form. The 
gate of scientific heresy having been opened, it 
would have been surprising if others had not 
attempted to devise formule founded on the 
fundamentals of the engineer rather than on those 
of the physicist. One who has entered the field is 
Mr. N. Artsay, with a new formula of his own, which 
he has propounded in a paper read by him at the 
National Fuels meeting of the A.S.M.E., held in 
Chicago recently. The author discards the Stefan 
Law altogether, not because of the complexity of 
the calculations which it inevitably appears to 
involve, but on the grounds that it leads to con- 
clusions which are contrary to observed facts. 
The fault we imagine is not in the law itself, but 
rather in the impossibility of determining the data 
necessary for its accurate application. He 
holds the view that the absorption of radiant heat 
in the ordinary operation of a boiler is less than 
that which would follow from the Stefan Law, 
the controlling factor being the inability of the 
absorbing surfaces to deal with the radiation from 
the emitting substances. What becomes of what 
he refers to as “‘ the excess of radiant energy emis- 
sion’ he does not say. The supporters of the 
Stefan Law would almost certainly claim that its 
apparently incorrect results were due to the fact 
that the temperature of the actual absorbing sur- 
face was higher than had been assumed, and that 


| a true knowledge of this temperature would explain 


why no more heat would enter it. Indeed, they 
might even hold with some reason that, once the 
rate of heat absorption has actually been measured 
in a furnace, the temperature of the tubes can be 
calculated from the Stefan Law more accurately 
than it could be obtained by any other means. 
These, however, are minor points. Mr. Artsay’s 
formula will stand or fall on its own merits, and 
independently of the value or otherwise of Stefan’s 
Law. It is simple enough, but unfortunately too 
long to be quoted here along with the necessary 
explanation of its terms. It must therefore suffice 
so say that unlike Stefan’s Law, it requires for its 
evaluation a knowledge of no more factors than the 
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designer either or can readily decide 
upon. The author does not explain how one of the 
most essential terms was arrived at, but he justifies 
the formula by showing the concordance obtained 
by its use with a large number of published boiler 
tests. It is more elaborate than the Hudson Orrok 
formula, and as it takes other factors into account, 
a direct comparison is rather difficult. Yet such 
comparison might well have been made, if only to 
show whether we might regard the older formula 
as a first approximation to the newer one, or 
whether it had better be discarded altogether 
in favour of the latter. Time will no doubt soon 
settle this question, though possibly bringing into 
the field other rivals. The modern type of boiler 
with water-cooled walls lends itself to useful experi- 
ments on the transmission of heat under furnace 
conditions. The facilities thus afforded for obtain- 
ing data, coupled with the anxiety of designers for 
such data, are bound to result in a rapid increase of 
knowledge. It seems equally certain that the co- 
ordination of this knowledge will lead to the 
adoption of a few simple empirical formule corre- 
lating the factors that concern heat absorption in 
furnaces in such @ manner as to render new designs 
less experimental in their nature. A start has 
already been made, and there are few fields in heat 
engineering in which more useful work could be 
done. Science will be served better by collecting and 
collating reliable data than by endeavouring to fit 
extremely complicated phenomena into a theoretical 
mould far too simple to accommodate them. 


High Power Rectifiers. 


THERE is no longer any need to urge electrical 
manufacturers to interest themselves in high- 
power rectifiers, or to point to the progress made 
abroad by that type of apparatus. Slow as British 
firms have been in taking up the manufacture of 
this apparatus, progress in that direction has 
recently been made, and increased interest in the 
rectification of alternating currents aroused. While, 
at one time Mr. R. L. Morrison, of Brown, Boveri 
and Co., was practically the only advocate of 
metal-cased rectifiers in this country, others have 
begun to give them attention. The last time 
we had occasion to refer to this subject was when 
Mr. J. C. Reed read a paper before the Rugby 
Engineering Society—a paper in which he expressed 
the view that the rectifier had little to recommend 
it when operated at a D.C. pressure of 500 volts 
or less. From the point of view of those who 
believe that converting machines have had their 
day, and that the time has come to consider an 
alternative method of converting A.C. into D.C., 
the paper was a little disappointing, for it only 
really advocated rectifiers for high pressures, 
notwithstanding that the firm which introduced 
the apparatus has secured the greatest number 
of orders from engineers associated with systems 
working at a pressure of 500 volts or thereabouts. 
Besides showing that at this pressure the rotary 
had the best efficiency, the author contended that 
the static plant offered little advantage as regards 
automatic control or maintenance. 

The matter is, however, presented in a more 
favourable light in a paper read on March 12th before 
the Institution of Electrical Engineers by Messrs. 
J. W. and H. Rissik, who attritube the steadily 
increasing field of application of the rectifier to 
its economy on fluctuating loads, its reliability 
under the most severe operating conditions, the 
rapidity with which it can be set to work, and the 
fact that it is unaffected by disturbances on the 
A. side. It is also explained that the rectifier 
does not call for special foundations, and that it 
saves floor space. The only disadvantages that the 
authors ascribe to the apparatus are those which 
everyone is bound to recognise, namely, that it 
cannot help to improve the power factor or return 
energy to the A.C. supply. Moreover, it, of course, 
has to be admitted that below 600 volts the rotary 
converter is more efficient, except at partial loads. 
A 750-kW rotary converter, working at 600 volts, 
is shown to have 0-1 per cent. better efficiency 
at full load, but on one-fourth, two, and three- 
fourths load, the percentage difference in favour 
of the rectifier is 5-5, 2-3 and 0-8 respectively. 
At higher D.C. pressures the rectifier shows up 
to better advantage ; in fact, it is contended that 
at 1500 volts the gain in efficiency on 1800 kW 
units at quarter load is as much as 9-4 per cent., 
and 2 per cent. at full load, as compared with 
the efficiency of double rotary converters of the 
same capacity. Although, in these days, it is 
not generally considered necessary to connect 
two 750-volt, 50-cycle rotaries in series to obtain 


with a single armature machine. High pressures 
not only raise the efficiency of rectifiers, but also 
increase the spacing of traction sub-stations, 
which are becoming far too numerous. During 
the discussion it was pointed out that the authors 
had compared rectifiers with continental rotaries, 
which were less satisfactory than British-made 
machines. The success of the rectifier on the 
Continent was, in fact, attributed to the relatively 
poor performance of the foreign-made rotary. 
A subsequent speaker explained, however, that 
within the course of the next year from 50,000 to 
60,000 kW of British-made 600-volt rectifiers 
would be installed within a few miles of the Institu- 
tion of Electrical Engineers’ building, and we have 
since ascertained that one of the main reasons 
for ordering this plant was that it will have a better 
light load efficiency than rotary converters. When 
rectifiers are compared with motor generators for 
the supply of 3000-volt current their merits are 
found to be very pronounced, but, judging from the 
decision to electrify the line to Brighton at 600 
volts, the prospects of the 3000-volt rectifier in 
this country do not appear to be very rosy. Indeed, 
in the absence of main line electrification, there is 
not likely to be a great demand for 1500-volt 
rectifiers. On the Berlin suburban railways, where, 
we believe, there are about 120 rectifiers, a pressure 
of 800 volts has been adopted. Even at full load 
1000-kilowatt, 825-volt rectifiers are shown by 
curves in the paper to have a slightly better 
efficiency than continental rotaries, whilst the 
improved efficiency at partial loads is shown to 
represent a very appreciable sum of money per 
annum. The working voltage, however, is higher 
than that commonly adopted on suburban lines 
in this country. From the point of view of power 
factor a certain amount of synchronous machinery 
is generally desirable on A.C. systems, and for that 
reason, among others, it will probably always 
be called for, but, in view of the fact that three 
British electrical firms are now interested in recti- 
fiers, it is evident that an appreciable demand for 
this plant is expected. 

Although the discussion indicated that certain 
manufacturers are inclined to favour 600-volt 
rotaries, experience on the Continent and in 
America clearly shows that operating engineers 
frequently specify rectifiers for 600 volts and similar 
pressures. It is not for manufacturers to dictate 
policy, but to place themselves in a position to 
supply any plant that may be in demand. Equipped 
with long experience and all the necessary 
machinery for building rotaries, it is only natural 
that electrical firms should desire to continue 
to make them. Just as some engineers tried to 
adhere to reciprocating engines in face of the 
obvious advantages of the steam turbine for driving 
large electric generators, so may some be slow to 
recognise the possibilities of the mercury are 
rectifier. As Mr. R. L. Morrison pointed out during 
the discussion, the field of application of the appa- 
ratus may not always be confined to that of con- 
verting A.C. to D.C. Experiments now being 
carried out in Switzerland with rectifiers having 
controlled grids fitted to the anodes, point to the 
possibility of reversing the action, so that D.C. 
may be converted to A.C. Obviously, if that 
could be done at high efficiency, high-pressure, 
A.C. transmission might be replaced by D.C. 
transmission, and various other changes in present- 
day practice might be brought about. In its present 
stage of evolution, however, the rectifier is essen- 
tially a piece of apparatus for converting A.C. 
into D.C. Under certain conditions, as, for 
instance, when regeneration is required, it cannot 
compete with machines, but we have long held the 
opinion that sooner or later British manufacturers 
would have to give the rectifier attention, and 
that opinion has been amply justified by recent 
events. 








Obituary. 


SIR ARCHIBALD ROSS. 


WE set down the cold and familiar formula—‘‘ We 
deeply regret to have to announce that Sir Archibald 
John Campbell Ross, K.B.E., died at Heddon Hall, 
Newcastle-on-Tyne, on March 16th, after a long 
illness ’’—but how little does it resent what 
hundreds of friends are feeling about the loss of 
** Archie’ Ross. Whether he was known only in 
business or more familiarly in his home or on the 
banks of a stream, he was universally beloved, and 
his nickname followed him wherever he went. Even 
when an honour came to him, he remained rather 
“Sir Archie”? than Sir Archibald. A little thing 





1500 volts, the rectifier can, no doubt, compete 


like that shows what manner of man he was. Indeed, 








he comprised in himself the ardour of youth with its 
candour, and it is by such means that friends are 
made. To these qualities he added a pleasant humour 
and great industry. It has been said, and with some 
truth, that he spent three nights in every week in the 
train. Certain it is that he rarely missed any con- 
ference in London or elsewhere that affected the welfare 
of the engineering industry, and that alone must have 
entailed a great deal of travelling. But he could 
always find time to serve his friends and yet spare 
enough for music and for fishing—his favourite 
recreations. 

Although he was not a railway man and had but 
little to do with the locomotive building interests of 
his company, he took a keen delight in showing 
visitors to his home the district surrounding it, made 
famous by the Stephensons, and it was almost entirely 
owing to him that a permanent memorial of George 
Stephenson was placed upon the walls of the little 
cottage in Wylam in which that pioneer of the locomo- 
tive was born. For many years he served on the 
Council of the Institution of Mechanical Engineers, 
and as a mark of the esteem in which he was held, 
the Council nominated him for a Vice-presidency, to 
which high office he was elected only a few weeks ago. 

Archibald John Campbell Ross was the son of 
the late Rev. A. J. Ross, D.D., Vicar of St. Philips, 
Stepney, and later of Snelstone Rectory, Derbyshire, 
and a brother of the distinguished Orientalist, Sir 
Edward Denison Ross. He was born in 1867, and 
was at the time of his death therefore only in his 
sixty-fourth year. He owed much to the wide out- 
look and infinence of his father, who sent him to 
Marlborough Schoo!. After completing his educa- 
tion there in 1885, he went to Hawthorn, Leslie and 
Co., Ltd., of Newcastle-upon-Tyne, as a pupil appren- 
tice. His work was such as early to mark him out for 
promotion, and he successfully occupied the positions 














Sir ARCHIBALD Ross, K.B.E. 


of assistant outside manager and outside manager of 
the works, and travelled extensively for the firm. He 
had much to do with the naval vessels which his firm 
built for the Russian Government, and it was when 
travelling in Russia that he met his wife, Maria, the 
daughter of the late Colonel Gouseff, of St. Petersburg, 
whom he married in 1896. In 1910 he was elected a 
director of the company, and three years later was 
appointed the managing director of the St. Peter's 
Marine Engine Works. He saw marine propulsion 
change from the reciprocating steam engine to the 
geared steam turbine and the marine oil engine, and 
witnessed the coming of the reciprocating steam 
engine with improved valve gears and exhaust steam 
turbines. He interested himself keenly in all these 
new developments, and carried out successful work for 
naval and mercantile ships. During the war period 
Sir Archibald was associated with the Admiralty. 
He served on Sir Joseph Maclay’s Committee on 
standard ships and engines, and from 1916 to 1918 
was a valued member of the Admiralty Shipbuilding 
Council. In 1918 he was created C.B.E. and his 
knighthood in the same Order followed in 1921. — 
Throughout his business career he took an active 
part in all matters relating to the employers’ organisa- 
tions in the engineering industry, and occupied 
various high offices in the North-East Coast Engi- 
neering Employers’ Association and the Engineering 
and Allied Employers’ National Federation. In 
1919 he was chosen as an employers’ delegate to the 
International Labour Convention held at Wash- 
ington. For a number of years he was chairman of 
the Conference Committee of the Engineering 
Employers’ Federation, a position which brought him 
into the closest contact with the various engineering 
trade unions. For the period 1926 to 1930 he was 
President of the Federation, while between 1928 and 
1929 he served as Chairman of the General Pur- 
poses Committee of the National Confederation of 
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Employers’ Organisations, subsequently becoming 
Vice-president of that body. On more than one 
oceasion the Government sought the services of Sir 
Archibald Ross on Government Committees, and, in 
addition to his war-time work, already referred to, he 
was chosen as a member of the Cotton Wages Arbitra- 
tion Committee in 1929, which sat under the presidency 
of Mr. Justice Rigby Swift. Sir Archibald identified 
himself closely with the scientific institutions of his 
profession, and was a member of the Institution of 
Civil Engineers and a Fellow and Member of Council 
of the North-East Coast Institution of Engineers and 
Shipbuilders, occupying the presidential chair during 
the years 1922 to 1924. He represented the North- 
East Coast Institution on the Consultative Committee 
of Engineers and Shipbuilders appointed to confer 
with the Board of Trade. As a Member of Council of 
the Institution of Naval Architects his services were 
greatly valued, and the Institution nominated him 
as its member on the Technical Committee of Lloyd’s 
Register of Shipping. Reference has already been 
made to his interest in the work of the Institution of 
Mechanical Engineers and his recent election as its 
Vice-president. In 1925 he was a director of Ransomes 
and Rapier, Ltd., and at the time of his death a 
director of Ruston-Bucyrus, Ltd. 

Although his duties frequently took him from home, 
he was keenly alive to local interests, and was a 
Member of Council of Armstrong College ; he was also 
closely identified with the musical life of Newcastle- 
upon-Tyne, being himself a talented musician, and 
for some years he held the office of Chairman of the 
Executive Committee of the North of England Musical 
Tournament. His principal outdoor recreation was 
fishing, and his interest in that branch of sport was 
recognised by his election last year as President of the 
Fly Fishers’ Club, of which for many years he had 
been a member. 

By the death of “ Archie’ Ross we lose a great 
soul, a genial friend, and a marine engineer whose loss 
is made the more keen by the recent deaths of his 
friends and colleagues, Andrew Laing and Sir Charles 
Parsons, men whose leadership and guidance in 
North-East Coast industry will be sorely missed for 
many years to come, 








Early Locomotive Wheels.* 





In the first practical locomotives of Trevithick and 
Hedley the drive was through gears and transmitted 
either directly to the wheel or through the axle. In 
Blenkinsop’s and Murray’s locomotive the wheels were 
carriers only. When George Stephenson adopted a direct 
drive on to the wheel through a crank pin fixed in the 
spoke, the problem of locomotive wheel design became 
more difficult. The wheels were without tires, and no 
doubt there was frequent general breakage. To the 
“* Royal George,”’ completed in 1827, Hackworth fitted 
wheels of an entirely new design, which he had also used 
for some of the earlier engines. These wheels consisted of 
a central dise of cast iron 30in. diameter, the dise plate 
being stiffened with spokes between which were lightening 
holes. To this disc was keyed an outer ring of similar con- 
struction, of which the edge, 47in. diameter, formed the 
tread. On this was cast a flange, Jin. deep. This disc 
formed, in fact, a removable cast iron tire of a strong I 
section, 8}in. deep on the tread. It was stated many years 
afterwards by John W. Hackworth that this elaborate 
wheel had been designed by his father, owing to the lack 
at the Shildon workshops of a lathe large enough to turn 
the rim of a complete wheel of the diameter required ; 
but contemporary evidence from different and independent 
sources suggests that the real reasons were the need to 
prevent trouble from breakage, and the desire for a remov- 
able rim which could be renewed, instead of having to 
scrap the whole wheel in the event of either breakage or 
wear. 

It is clear that the problem of tread wear had become 
acute by 1826, growing with every improvement which 
had increased the speed or capacity of the locomotive. 
** Case-hardening ” or “‘ chilling” had been considered 
objectionable, according to Wood, “‘ as diminishing the 
adhesion upon the rails,” and finding the wear very great, 
he had “ a rim, or tire, of wrought iron, put upon one set 
of wheels of one of the Killingworth engines. This tire 
was made by the hammer of the workman, and, not being 
of uniform thickness, produced considerable resistance 
to the engine. The experiment was, however, pursued a 
sufficient length of time to prove that, with regard to 
common cast iron, the wear was very much less. The trial 
being so very satisfactory, the Bedlington Iron Company 
were induced to erect a pair of rollers to roll them by 
machinery, by which means a uniformity of thickness was 
preserved.” 

These tires, after being bent on rolls, were welded and 
shrunk hot on to the turned wheel rim. They were 
evidently adopted by Hackworth before 1829, though 
without the solid flange, and were generally adopted for 
all locomotives. In 1828 Robert Stephenson adopted them 
for the “ Lancashire Witch,” but with wooden spokes, 
which mark the next stage in his development of the loco- 
motive wheel. 

Rastrick records a set of such wheels, supplied for one 
of the Stockton and Darlington engines, complete with 
crank pins and axles for £91 10s., but states that the tire 
was worn out in ten weeks. Those on the “ Lancashire 
Witch ” appear to have lasted longer, but Robert Stephen- 
son and Co.’s records show a complete set of wheels and 
axles supplied for this engine on September 8th, 1829, 
for £100. 

In the driving wheels of the ‘‘ Rocket” the cast iron 
centre has projecting lugs which take the crank pin, thus 





* From o paper entitled “John Nuttall's Sketch Book,” 
=e the Newcomen Society by J. G. H. Warren on 





relieving the spokes of certain stresses. This construction 
was followed in the next succeeding engines “on the 
principle of the ‘ Rocket,’ but with the addition of an 
iron crank strap having its ends fixed at the centre and rim 
of the wheel, and apparently designed for the further 
relief of the spokes. This strap, however, is omitted on the 
later and i ved engines of the “‘ Northumbrian "’ type. 

For the “ Planet ” (1830) wooden wheels are again used, 
but in these, with inside crank axle drive, no pin is required 
in the wheel and the stress problem is different. 

By 1832 Stephenson’s wooden spoke is replaced by 
malleable iron—as shown in the drawing of the ‘‘ Patentee ”’ 
(1833) and in detail by Marshall in his description of the 
firm’s patent locomotive engine published in 1838. Both 
centre and rim are of cast iron, as had been the case in the 
wheels of the “‘ Novelty,” on Jones’ patent, from which 
Stephenson's wheel may have been derived. 

From Marshall’s account of Stephenson’s wheel, it 
appears that there was an intermédiate stage of flat iron 
spoke for locomotive wheels following the wooden spokes ; 
probably these were not found to be sufficiently stiff. 
Some drawings of Stephenson's “ Patentee ” type engines 
show rings or collars at the centre of the spoke, but the 
writer has found no description or detail drawing to explain 
their use. They appear particularly on Tayleur’s engines, 
notably in the remarkable 8ft. driving wheels of their 
Great Western engines. These collars could hardly have 
been intended to joint the spoke at the centre, but whether 
for stiffening or ornament does not appear. 

In 1832 Roberts had patented a wheel consisting of 
wrought iron spokes with T-headed outer ends, which 
were riveted to an iron rim. The inner ends of the spokes 
had transverse | -heads fitted into grooves in a cast iron 
hub, and held in place by retaining rings instead of having 
the hub cast round them. In 1833 Roberts produced an 
all-cast iron wheel, with ribbed spokes similar in appearance 
to the cast iron wheel adopted by Horatio Allen for the 
South Carolina Railway after 1832. In 1848 it was recorded 
that Roberts’ wheel had been in work for many years 
under engines, tenders, and carriages, and had given 
perfect satisfaction. 

But, while American engineers took the “ line of least 
resistance,”’ and continued to develop the cast iron wheel, 
English builders generally pursued the ideal of the all- 
wrought iron wheel. 

Of Bury’s wheel, as recommended by the Liverpool and 
Manchester Railway Board in 1834, there is no definite 
drawing. The earliest known drawing of his engines is 
presumably that of the “ Liverpool,” which shows a 
built-up wheel having a cast iron centre, with wooden 
spokes and rim. The recommendation was no doubt for 
yet another type, which, like that of Roberts’ marked a 
further step towards the all-wrought iron wheel. Bury’s 
wheels, as shown on later drawings, for the London and 
Birmingham Railway, have cast iron centres, with wrought 
iron spokes, having T heads riveted to an iron rim which 
takes the tire. This must have been a better and more 
positive fixing than the casting of the rim round the 
spokes. One of John Nuttall’s sketches shows a wrought 
iron spoke with ‘T head forming part of the rim, which, he 
states, he commenced to make in 1833. The boss is of 
cast iron, and there appears to be a pin or rivet through the 
spoke end. The parts shown may have been for a Bury 
wheel. A drawing of a Bury locomotive of 1836—from a 
French publication—shows the hub cored out and pins 
through the spoke ends at the centre. 

The “ Forst Wrought Iron wheel that was made,’ 
according to Nuttall, was made by him at the Viaduct 
Foundry in 1836. It was 5ft. in diameter, and for a four- 
coupled engine, “ made for Haduct Coller but sould to 
Mellen for the Grangon R.W.”—4i.c., Grand Junction. 
This may have been the railway company’s No. 30, 
“ Sirius,”’ stated to have been by Jones, Turner, and 
Evans. The wheel shown in his sketch has a solid rim, 
which also forms the tire. The spokes are made separately, 
with tapered ends forming part of the boss when assembled, 
and of the form in which such spokes continued to be made 
up to the last days of the wrought iron locomotive wheel. 

John Day, contemporary with Nuttall, had patented 
hig all-wrought iron wheel in 1835, but the method of 
building up the constituent parts was entirely different, 
and appears to be much more elaborate; if we assume 
that Nuttall’s spoke was obtained by hammering down 
from a billet, the method which continued in general use 
till the abandonment of the wrought iron wheel, as will 
be shown later. 

It is evident that two attempts at the manufacture 
of the all-wrought iron wheel can be safely put down 
as between 1835-1836; but its general adoption did not 
follow for some time, presumably on account of its cost, 
and there may have been the restrictive effect of the 
patent in the case of Day’s method. 

In 1838 J. G. L. Clarke, who was visiting England on 
behalf of the Paris-Orleans Railway, reported: “ The 
construction of wheels is at this moment the object of 
interesting research; generally their manufacture in 
wrought iron is being attained, with the exception of the 
hub, which continues to be made in cast iron. Neverthe- 
less, there are examples of wheels entirely in wrought 
iron, in a single piece, but they may be considered as 
veritable tours de force.” 

By 1837 there is definite evidence of continuous wrought 
iron rim and spokes in Stephenson’s “‘ North Star " on the 
Great Western Railway. These wheels, still preserved, 
have, however, cast iron hubs. The spokes are solid, of 
circular section and “ staggered ” in the boss, as in the 
patent wheel of 1833. The “‘ North Star” ran 429,000 
miles, presumably on the original wheels. 

The wheels of the “ Lion,” built for the Liverpool and 

Manchester Railway in 1838, also preserved, have con- 
tinuous rims and spokes, but of rectangular section. The 
hub is of cast iron. The wheels of Stephenson's standard 
engine “ 1840’ are similar, and the detail drawings show 
how the spoke ends at the centre were split to give a hold 
in the casting. 
Von Waldegg, in 1847, gives a detailed account of the 
manufacture of wheels having wrought iron spokes and 
rim, with a cast iron boss, referring particularly to those by 
Sharp, Roberts and Co., with flat spokes. 

So late as 1853 the cast iron wheel centre is described— 
by John Bourne—as usual practice, with the varieties of 
spoke described above, and a new type which had been 


, 





introduced by Stephenson’s in 1844, having the spokes and 





rims made in segments, of bent angle irons. Such wheels 
were introduced on some of his later types of long-boiler 
engines, as on the “Mammoth” for the Paris-Orleans 
Railway, on which they remained in use till the end of the 
nineteenth century, so must have had some lasting 
qualities. Von Waldegg, in 1847, reports that upwards of 
1000 of such wheels had been made by Stephenson’s, 
and writes enthusiastically of their durability and low cost, 
the work required being one-sixth of that in previous types 
with wrought iron rim and spokes. They did not, however, 
commend themselves to Robert Sinclair, who writes to 
Jones and Potts in 1847: “ I did not give you permission 
to use Stephenson’s wheels for tenders, having the 
audacity, notwithstanding the greatness of the Inventor, 
not to like them.” 

Wheel design evidently continued to worry the locomo- 
tive engineer until about 1850, when at last the all-wrought 
iron wheel began to be generally made, as shown by John 
Nuttall’s sketch, dated 1851, of wheels made by him at 
Sharp’s ; facilitated, no doubt, by the steam hammer and 
by the use of the improved tuyere and hearth for wheel 
bossing which he himself had designed. The form of the 
constituent parts and method of manufacture continued 
to be those used by Nuttall many years eerlier, and 
remained generally so in England until wrought iron was 
abandoned for cast steel. By 1875 this material was being 
used on the Continent for small wheels, but was not adopted 
here till some ten years later. Wrought iron wheels were 
made by Beyer, Peacock and Co. so late as 1900, and the 
author saw them being made by Neilson and Co., in Glas- 
gow, a few years earlier. Their manufacture was still 
something of a tour de force, though steam had taken the 
place of man power. 








The Fatal Railway Accident at 
Carlisle. 


Arter having been twice adjourned without any 
evidence, except as to identification, being taken, the 
coroner’s inquest into the deaths of the three passengers 
killed in the derailment of January 3rd at Carlisle was 
resumed on Tuesday last. From the questions he put to 
witnesses it was evident that the coroner had before him 
a copy of the evidence taken on January 13th and l4th 
at the Ministry of Transport inquiry. It follows, therefore, 
that in our account of Colonel Mount’s investigation, 
which appeared in our issue of January 16th, we covered 
the greater part of the evidence given before the coroner : 
in fact, there was no fresh evidence, only some little ampli- 
fication of what was said before. 

Perhaps, therefore, it will suffice to say that the train 
concerned was the 12 noon London and North-Eastern 
express from Edinburgh, Waverley, to Carlisle. These 
trains leave the L. and N.E. metals at Canal Junction, 
Carlisle, and, after running over a length of 1162 yards 
belonging to the London, Midland and Scottish, they 
join that company’s main line from the North at Carlisle 
No. 3 box and proceed to the Citadel station, At Canal 
Junction there is a left-hand curve of 12 chains radius, 
and complicated junction connections, and a speed of 10 
m.p.h. is called for. After a length of straight for 6 chains, 
the line enters upon a right-hand curve of 20 chains 
radius for 15 chains, where it joins the main line. Over 
this latter curve the speed limit is 15 m.p.h. The derail- 
ment occurred on this length at a point 257 yards from the 
junction. There was not the slightest evidence to suggest 
any defect in the track. The sleepers and chairs were 
renewed in 1928, and whilst the rails had been in since 
1915, there was another seven to ten years’ life in them. 
It should also be mentioned that the ballast is ashes, but 
it is sound and quite good enough for a track where the 
speed is so low. 

There was no evidence, either, as to any defect in the 
rolling stock, nor was any suggested. The engine was 
“ No, 2758" of the 4—4—0 type and the “ Shire” class. 
It had run 82,180 miles, and, as the maximum was 80,000 
miles, it had been reported to go into the shops. As, 
however, it was a new engine, having been put into service 
in April, 1929, and was in good order, there did not appear 
to be any hurry to take it out of service. It was, how- 
ever, admitted that the tire of the left-hand bogie wheel 
was worn in. in the fillet, but all the locomotive witnesses 
were agreed that that would not lead to the derailment. 
Another feature about the engine was that when it was 
lifted out of the trough of ashes into which it had buried 
itself, it was found that the left-hand wheel guard had 
been broken off. It was the opinion of the locomotive 
witnesses that that was a consequence, and not the cause, 
of the derailment. 

Lastly, there was the question of speed. The driver 
adhered to his story that he obeyed both speed restrictions, 
and that at the point of derailment the engine suddenly 

and fell over. Some thirty witnesses altogether 
were heard, but all concerned in the question of speed 
were opposed to that contention, including the guard. 
His fireman said he was engaged in getting the fire into 
shape for standing in Carlisle station, and could not speak 
as to the speed. 

The taking of evidence closed on Wednesday afternoon, 
and yesterday—Thursday—a verdict of manslaughter was 
returned against the driver. 
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SOME MACHINE TOOL EXHIBITS AT THE LEIPZIG FAIR 


(For description see opposite page.) 




















Fic. 13 SPLINE SHAFT HOSBING MACHINE REINECKER 

















Fic. 11- DOUBLE HELICAL GEAR GENERATOR REINECKER 

















Fic. 14--WORM GRINDING MACHINE REINECKER 


























Fic. 12. BEVEL GEAR GENERATOR  REINECKER Fic. 15--HYDRAULICALLY -OPERATED PLAIN GRINDING MACHINE LOEWE 
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The Technical Fair at Leipzig. 


No. II. (conclusion).* 


‘THe machines exhibited by Messrs. J. E. Reinecker, 
of Chemnitz, demonstrated for the most part the 
more specialised operations of the machine shop. 
One of the most interesting was that illustrated in 
Fig. 11. Its function is to cut a correct herring-bone 
tooth form for spur gear, which it does by a theore- 
tically accurate generating motion. The gear wheel 
being cut rotates continually on a vertical axis, and 
the teeth are generated by three cutters mounted in 
a head rotating on a horizontal axis. 
with a peculiar wobble motion, and the cutters are 
caused to reciprocate in it, in order to clear the teeth 
during the non-cutting part of their path. The action 
of the machine is continuous, no dividing motion 
being required, and no dead time involved. The 
tools are made from round steel bars, easily re- 
yvround. The machine exhibited would cut herring- 
bone gears up to 500 mm. diameter by 60 mm. wide. 
Another machine, capable of doing a difficult job, 
was the automatic bevel gear planer, illustrated in 
Fig 12. It is driven by a motor built integrally with 
it, and at the Fair was engaged on the cutting of 
straight bevel gear at great speed. It produces a 
theoretically correct tooth form by the generating 
principle, and will cut hypoid bevel gears, as well as 
ordinary bevels with either straight or spiral teeth. 
No templates are required for the tooth forms, and 
by the use of three rectangular tools held in a turret 
head, exchanging of tools is eliminated. In general, 
machines of this kind are supplied for a pressure 
angle of 20 deg. on the teeth. 

To secure accuracy of spline shafts without relying 
on dividing mechanism, and avoiding at the same time 

















Fic. 18--MIULLING MACHINE -LOEWE 


the difficulties that may arise when the splines are | 
cut singly, the machine shown in Fig. 13 has been | 
devised by Messrs. Reinecker. It cuts the splines 
simultaneously by the hobbing method, the hob 
being carried on the vertical spindle seen on the 
carriage. The latter, which has automatic and hand 
traverses, runs on flat narrow prismatic guides, along 
which it has a rapid power traverse. The machine 
can, of course, equally be used for hobbing a large 
number of gear pinions at once. It can be fitted, if 
desired, with a dividing attachment for cutting by 
the single-dividing method instead of by hobbing. 
Another exhibit on the stand of the same firm, was 
the worm-grinding machine illustrated in Fig. 14. 
Worms, either left or right-handed, and with any 
aumber of threads could be ground. The machine 
will take work up to a length of 600 mm. between 
centres, and up to 270 mm. external diameter, and 
within these limitations worms with shafts up to 
75 mm. diameter and of any length can be ground. 
The grinding wheel is 450 mm. diameter. 

The plain grinder illustrated in Fig. 15 was one of 
the numerous machines shown on the stand of Messrs. 
Ludwig Loewe and Co., of Berlin. The table motion, 
the forward motion of the wheel, and the advance 
and withdrawal of the poppet head centre are all 
effected hydraulically. When set for “ plunge 
grinding,’ the slide carrying the grinding wheel has 
an automatic quick advance towards the work, and, 
after finishing, an automatic quick return. The 
hydraulic operation of the poppet centre maintains 
a constant end pressure on the work being ground, 
and as the motion of this centre is controlled by a 
pedal, both hands of the operator are free to insert 
or replace the work. When used for mass production, 
the machine is fitted with a gauge—as shown in 
Fig. 16—to indicate continuously the diameter of 
the work. The gauge points are of ‘‘ Widia” alloy, 
the extreme hardness of which renders their wear 





pane | 
The head moves 


| negligible. The machine will take a grinding wheel 
| up to 900 mm. diameter by 225 mm. broad, and will 
deal with work up to 1500 mm. in length. The 
maximum diameter to be ground is 130 mm. if steadies 
are used, or 275 mm. without them. The table feed 
is variable continuously from zero to 12 m. per minute, 
and the work has six rotational speeds, varying from 
21 to 200 revolutions per minute. Another machine, 
designed by Messrs. Ludwig, Loewe and Co. for 
repetition work is the milling machine illustrated in 
Fig. 18, and exhibited publicly for the first time at 
Leipzig. One single lever movement serves to start 
the cutter, to bring the workpiece rapidly up to the 
cutter, to engage the feed, to stop the cutter auto- 
matically on the completion of the cut, and to return 
the table to its starting position. All idle motions 
are quick motions, and the stoppage of the cutter 
before the return of the table prevents damage to the 
milled surface when the table returns. Fig. 17 shows 
the essential features of a new lathe designed to permit 
full advantage to be taken of the cutting speeds 
possible with the new alloy tools. The lathe was 
exhibited turning cylinders for parting off mto piston 
rings from silicon cast iron of a Brinnel hardness of 
220. The cylinders were turned and bored in a single 
pass of the two tools, which worked at a cutting speed 
of 90 m. per minute and a feed of 0-35 mm. per 
revolution. 
Some interesting milling machines were displayed 
on the stand of the Wanderer-Werke Company, of 
Schénau, near Chemnitz. The semi-automatic 
machine illustrated in Fig. 19 has been specially 
designed for mass production work, particularly for 
the making of articles in small series. The various 
movements of the table are derived from a cam drum 
below it, there being on the end of the drum shaft 
the control disc with adjustable stops, shown in 
Fig. 20. The setting of the stops controls the starting, 
feed, quick-return, and stopping motions of the 
machine, all of which movements are smoothly carried 
}out without shock through the medium of two 
hydraulically operated plate clutches. The easy 
| accessibility of the table may be noted, the arm 
| support being released by a single nut, after which it 
can be swung out and dropped down into a recess 
below the table, giving plenty of room for the setting 
up of work. 
A hydraulic spindle drive was exhibited on one of 

















MULLER WANDERER 


Fic. 19- Semi - AUTOMATIC 


the firm’s vertical milling machines. Its use has 
enabled an uninterrupted speed range between zero 
and 1000 r.p.m, to be obtained on the spindle with the 
machine in operation. The use of the hydraulic drive 
has extended the field of application of vertical milling 
for light metal alloys. Apart from the variable 
spindle speed, arrangements are made to control the 
table feed speeds by push buttons on the column of the 
machine, an indicator being provided to show the 
actual feed employed. 

In Fig. 21 we illustrate a new type of Wanderer 
vertical milling machine with a hand lever con- 
trolled spindle having a 150 mm. stroke. This machine 
may be usefully employed for hollow work or cases in 
which a variety of surfaces have to be milled one after 
another at different depths, the settings having been 
previously determined by stops. The speed of the 
spindle is 1900 revolutions, so that the machine is 
specially adapted for light work. 

Among the presses shown at Leipzig we have chosen 
for illustration two machines built by Gebruder Gétz, 
of Lauter, Saxony. The largest model on this firm’s 
stand which we do not illustrate, was a 175-ton, 
press with a gap of about a metre. The frame was 
robustly constructed and reinforced with four shrunk 
steel ties, the drive being by an electric motor 
through a belt to the fly-wheel on the gear shaft. 
The press was fitted with the firm’s safety coupling of 
the key type, which prevents the head from descend- 





* No. I. appeared March 13th, 





ing twice even though the operator keeps his foot on 
‘the pedal. The press is also furnished with a timed 








hand brake to avoid any overrunning of the press 
head, while forced lubrication is fitted to all working 
parts. 

In Fig. 22 we iliustrate a double-bearing inclin- 
able press with semi-automatic feed arrangements. 
The metal sheet is pushed forward by hand, and by 
the zigzag method every part of the sheet is utilised. 
As shown, the machine is arranged for the production 
of tin boxes, and a fly-wheel-driven air compressor is 
fitted to blow to the back of the press the finished 
articles. The design of the column has been so 





Fic. 20—-TABLE CONTROL STOPS WANDERER 


arranged that both the upward and downward pres 
sures are taken by it, while the safety key coupling 
is also fitted to this machine. 

A feature of the press illustrated in Fig. 23 is the 
patented arrangement of the table, which is specially 
designed to obviate bending. It is carried by long 
prismatic guides at the centre which are in direct 
line with the pressure. This press is also fitted with 
the safety key coupling and foot pedal, and the 
guides for the head are long and very broad. The 
stroke can be varied by a ratchet arrangement shown 

















Fic. 21 VERTICAL MILLING MACHINE—WANDERER 


in the centre of the head. A hand-operated Bosch 
lubricator delivers oil to all working surfaces. 
Considering the machine tool exhibition as a whole, 
the most noticeable trend in new design appeared to 
be the strengthening and speeding up of the machines 
to allow the new cutting alloys to be employed 
with their full efficiency. The extent to which 
rigidity has been carried by Alfred Herbert, Ltd., is 
shown by the fact that in their new milling machine, 
to which we have already referred, the work can be 
run back under the cutter without being marked by 
it. Push-button control is now general on all large 
machines. Hydraulic operation now the 
standard method for grinding machines, on account 
of the smoothness of the traverse which it gives, 
and it is advocated for this and other reasons by the 
makers of planers and shapers who have adopted it 
As regards shearing and cropping machines, we 
noticed nothing very novel, although, as usual. 
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Messrs. Henry Pels, of Berlin, had a large and im- 
posing display of their special types, including a 
guillotine shears capable of cutting }in. plates up to a 
width of 10ft., and a heavy billet shears which would 
crop off a 6}in. square billet of 30-ton steel so cleanly 
that the pieces could be used for pressing or drop 
forging without any further preparation. The 
expense of transportation and erection of such 
machines as. Henry Pels, Schiess-Defries, H. A. 


was formed round the joint for welding together after 
erection. Indeed, considering current practice with 
regard to very high-pressure steam, the fittings to be 
seen at Leipzig appeared in general not to be particu- 
larly commendable. 

Hall No. 21, in which steam apparatus was shown, 
was also the centre of the oil engine exhibition. Here 
again there was nothing very striking to be recorded, 
the tendency of progress being summed up in the 
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FiGs. 22 AND 23-—-METAL WORKING PRESSES--GOETZ 


Waldrich and Co., Collet and Engelhard, and other 
firms, display each year, to say nothing of the cost of 
showing them in actual operation for nearly a fort- 
night, must amount to a formidable total, but the 
cumulative impression of such an exhibition by the 
German machine tool makers year after year on the 
thousands of visitors to Leipzig from all parts of the 
world cannot be doubted, especially as many of them 
come straight from the British Industries Fair, where 
not a machine tool can be seen. It is to be hoped that 
the policy of the British tool makers of ignoring the 
British Fair in favour of infrequent exhibitions of 
their products under far less favourable conditions, 
may be reconsidered before it is too late to reconquer 
the ground now being so rapidly lost. The serious- 
ness of the situation may be gauged from the fact 
that the annual increase of German machine tool 
exports is equal to or greater than the annual total 
of British exports, and there can be little doubt 
that this is not unconnected with the difference in 
policy of the tool makers in the two countries. 

Steam engineering had very little prominence at 
Leipzig, boilers and prime movers being entirely 
unrepresented. A number of firms, however, showed 
valves and fittings. Last year we called attention 
to the prevalence of thoughtless design displayed in 
connection with high-pressure water level gauges for 
boilers, the makers of which almost without exception 
had made the water level unnecessarily difficult to 
read by almost concealing the glass by the rows of 
nuts at each side employed to fasten the front plate 
of the gauge. The fault, we may say, is by no means 
confined to German or continental makers. This year 
there was a noticeable improvement, for although the 
old type still persisted, there were plenty of examples 
in which no nuts or bolt heads of any kind existed on 
the front of the gauge to interfere with vision of the 
water level. But there was still need for improve- 
ment, as should be obvious to any designer who could 
visualise the conditions under which the gauges work 
and who could keep their function clearly in his mind. 
Practically every gauge casing was buffed up to the 
highest pitch of brilliance, so that it would catch and 
reflect any stray light and so distract or dazzle the 
eyes of anyone wanting to know what’ the gauge 
really existed only to tell. One firm alone, so far as 
we could see, namely, Messrs. Schaffer and Budenberg, 
has realised that the best surface for gauge fittings is 
a dull black, and has not only adopted this finish, but 
has also taken care to eliminate all nuts on the front 
and to render the glass itself visible from the widest 
possible angle. 

Nothing very original was to be seen in the way 
of high-pressure pipe joints. For pressures up to 


35 atmospheres or so valves were shown with ordinary 
plain flanges, scored by a few shallow grooves, pre- 
sumably to hold some kind of joint paste. For pres- 
sures of 100 to 120 atmospheres flange joints were 
either of the socket and spigot type, or a narrow turned 
ring projecting from one face entered a corresponding 
groove in the other face. 


In other cases a thin lip 





development of heavy oil engines for increased speeds. 
The Mannheim Motor Works showed a Benz six- 
cylinder engine of 200 H.P. at 1000 revolutions, and 
another of 60 H.P. at 1200 revolutions. The M.A.N. 
Company had a six-cylinder 68 H.P. engine running 
at 1000 revolutions, and a beautiful model of a five- 
cylinder marine engine of 5000 H.P. at 110 revolutions, 
built to a scale of one-tenth. 

The M.A.N. exhibits were appropriately staged 
in the large hall built by the firm, a description of 


r.p.m. engine coupled to an A.E.G. alternator, which 
unit is typical of a range of land and marine engines 
supplied by the firm up to 3000 B.H.P., while the 
model of the 5000 B.H.P. double-acting, two-stroke 
engine represented engines with outputs up to 25,000 
B.H.P. An effective exhibit, which we illustrate 
in Fig. 25, was an M.A.N. propeller pump for the 
mixing of chemicals, oils and other industrial liquids. 
The pump, as our engraving indicates, was provided 
with a visible discharge, protected by glass window 
plates, and artificially illuminated by the overhead 
lamp. The pump consists of an impeller arranged 
in a tubular housing, extended to the bottom of the 








FiG. 25—-PROPELLER PuUMP-—M.A.N. 


tank, so that the pump always draws liquid from the 
lower layers within the tank. The impeller entrains 
the liquid in the housing and imparts a turbulent 
motion, propelling it from the upper discharge, as 
shown. Some models on the stand illustrated a battery 
of twenty-four harbour cranes, together with loading 
sheds at the Bremen Frei-Hafen, a twelve-axle, 110- 
ton capacity transformer transport vehicle, and a 
waterless gasholder, of which no less than 230 installa- 
tions, with a total capacity of 17 million cubic metres 
of gas, have been supplied during the last ten years, 
including many installations in Great Britain. 

An exhibit of oil and petrol engines was staged 
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Fic. 24—150 B.H.P. AUTOMATIC EMERGENCY LIGHTING SET—M.A.N. 


which will be found in Tae Encrveer of August 3rd, 
1928. Besides the high-speed engine above referred 
to, there was a fully automatic relay-operated 
emergency lighting set of the type shown in Fig. 24, 
1000 


which comprised a _ four-cylinder, r.p.m., 
150 B.H.P. engine coupled to a_ three-phase 
Siemens-Schuckert-Werke alternator. A _ similar 


engine of the six-cylinder type, with a cylinder bore of 
160 mm. and a stroke of 220 mm., was also shown, 
twin engines of this type having recently been 
installed in a passenger boat built for service on Lake 
Constance. The slow-speed engines exhibited included 
a 165 B.H.P., 220 mm. bore by 330 mm. stroke, 375 


jointly by Ruston and Hornsby, Ltd., of Lincoln, 
and R. A. Lister and Co. Ltd., of Dursley. The Ruston 
engine included one of the new “H.R.” 34 B.H.P. 
horizontal engines, running on tar-oil, which attracted 
considerable attention ; also a four-cylinder, high-speed 
“VQ” type vertical engine, similar to that illus- 
trated in our issue of February 27th. The Lister 
exhibit comprised a series of high-speed, airless injec- 
tion engines of the type referred to in our issue of 
March 6th. They included four-cylinder, twin- 
cylinder and single-cylinder models, with outputs 
of 38 to 5 B.H.P. In Fig. 26, we show the smallest 
engine on the stand—a 14 to 2 B.H.P. petrol engine, 
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with a Ricardo patented detachable cylinder head 
and overhead valve gear. As the engraving shows, the 
fuel tank is mounted directly on the unit, so that a 
completely self-contained hopper-cooled engine is 
obtained. The 3 to 4 B.H.P. model has two fly- 
wheels with a shaft, enabling the driving pulley 
to be placed on either side. Further reference to 
the Ruston and Lister engines will be made in our 
articles on the Buenos Aires Exhibition. 

There was a comprehensive display of petrol, gas, 
and oil engines on the stand of the Humboldt- 
Deutzmotoren Company, of Cologne. Small petrol 
engines of various types were shown, specially 
arranged for building contractors’ work, while hori- 
zontal models representing Diesel engines up to 
350 B.H.P. and gas engines up to 700 B.H.P. were on 
view, as well as several types of high-speed vertical 
engines of the latest Deutz design. 

Other exhibits included sectional models of gas 
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producers, Diesel engines for tractors and road trans- 
port, and grinding mills of various types ; also special 
perforated and chequer and blank plates for engi- 
neering work. This year the A.E.G. exhibit was 
mainly concerned with smaller machines and appa- 
ratus, also cables and insulating materials. New 
types of fabficated steel motors for industrial pur- 
poses, machine tools, and small tool operations were 
shown. 

A special feature of the Fair this year was the 
Baumesse, an exhibition of all that pertained to the 
building trades. Apart from the great display of 
materials, raw and manufactured, which were to be 
seen, there were several details of interest. Among 
them was an I beam, about 3ft. deep and of the usual 
proportions, built up by welding from steel plate. 
The flanges were hollow, and clipped over the central 
web to which they were welded. They were strength- 
ened at top and bottom by flat plates of equal width 
welded on. The welding shop has long since proved a 
serious competitor of the plating shop, and it now 
seems to be cutting into the work of the rolling mills 
themselves, with the advantage that it can fabricate 
sections of sizes impossible to be rolled. Another 
novelty was shown in the form of double-headed wire 
nails. The second head is really a substantial collar 
pressed solid with the shank, about a quarter of an 
inch below the driving head. When driven, the collar 
acts as the head, leaving the driving head standing 
well clear of the wood. The purpose of such nails is 
for the construction of forms for concrete and other 
temporary wooden erections, their advantage lying 
in the fact that they can be withdrawn uninjured and 
unbent and kept for subsequent use. One of the 
firms showing coloured marbles had an exhibit, 
which, although not perhaps of much general use, was 
really a wonderful example of artistic skill. It was a 
framed full-sized portrait of Von Hindenburg, made of 
a mosaic of suitably tinted and veined marbles, the 
features and expression being reproduced with almost 
the fidelity of an oil painting. Ingenuity of other 
kinds was also prevalent, as it always is on such 
occasions. One exhibitor showed a little raised tray, 
to facilitate the giving of money and change at book- 
ing offices and so on. Instead of one party having 
either to pick up the coins one by one or sweep them 
by one hand into the other, he received them instantly 
into his outstretched hand. This was done by his 
hand coming into contact with a lever which caused 
the tray to tilt and let the coins slide into his palm. 
The idea was simplicity itself, and when one thinks of 
the irritation and trouble of picking up a lot of small 
change with gloved hands, it is to be wondered that 
something of the kind has not been long universal. 

Reflection on such matters gives rise to the thought 
that there must be yet an enormous scope for engi- 
neers to turn their attention to the improvement of 
some of the common and ineffective things to which 
long custom has inured them. The mechanics of the 
household are still in an elementary state, although 
progress is being made. At Leipzig, for example, 
there were a large number of domestic linen washing 
machines, hardly two working on the same principle 
or resembling one another in any essential feature. 


The fact that they can all exist simultaneously for 
doing exactly the same kind of work in different ways, 
and most of them with obvious defects, makes one 
wonder whether a little of the “ scientific research ” 
now being expended on matters of far less practical 
utility could not advantageously be directed to the 
everlasting need of cleansing linen for the household. 
The improvement of such things as washing machines 
is, however, rather a question of intelligent design 
than of the ingenuity which often has such happy 
results. An example of the latter was shown at the 
Fair in connection with the tightening of fence wires. 
Everybody, of course, knows the ordinary ratchet 
arrangement fixed to the terminal posts. As an 
improvement on this some inventor had produced a 
single piece of metal applicable at any point in a 
plain or barbed wire fence. A central bobbin carries 
a flange with four curved fingers at one end and a 
transverse slot, bordered by another pair of fingers 
across the other end. The slot being passed over the 
| wire to be tightened, the bobbin is turned by a 
| temporary handle inserted in a square hole in the 
|}centre. By the rotation, the wire at each end of the 
slot is directed by the two fingers on to the bobbin. 
The latter is turned until the wire is sufficiently tight, 





and all running back is prevented by the wire being 

caught by the four curved fingers on the flange of the 
bobbin. By the use of such a simple device at every 

600ft. or so along the wire its tension can be main- 
tained or increased as desired. 








The Institute of Metals. 
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| Tue two days’ annual general meeting of the 
| Institute of Metals was held at the Institution of 
| Mechanical Engineers, London, on Wednesday and 
| Thursday, March 11th and 12th, the President, Dr. 
| R. Seligman, presiding over a good attendance. After 
| he, on March llth, had extended a cordial welcome 
to the overseas members who were present, and had 
made special reference to the presence of Dr. Rohn, 
representing the German Institute of Metals, an 
abstract of the annual report of the Council was read 
by the Secretary. 

The Council, reporting upon the past year’s work 
of the Institute, stated that the year 1930 witnessed 
an unprecedented disturbance in the economic life 
of the world. That the Institute of Metals should 
have been entirely unaffected by such a catastrophe 
was not to be expected. For the membership, at such 
a time, to have increased—from 2122 to 2160—and 
for the Institute’s financial position—as revealed 
by the Treasurer's report—to have been more than 
maintained during the period under review, are, there- 
fore, matters for satisfaction. These encouraging 
results have been brought about because there has 
been no relaxation of effort and no waning of interest 
in the work of the Institute on the part of the members. 
New ground has been broken in several directions, 
particularly as regards the publication of the Abstracts 
Section of the Journal in monthly instead of in half- 
yearly parts. New activities have thus been added 
to those already in being, and these, in their turn, 
have been fully maintained. 

The Council feels that nothing could have justified 
the existence of the Institute more completely than 
that it has been able, in a time of such universal 
stress, thus to extend and increase the efficiency 
of its services to the science and practice of non- 
ferrous metallurgy—-which services are of such 
outstanding international importance. 

The President, in moving the adoption of the 
report, spoke of the satisfactory feature of the past 
year that the membership had increased. Since the 
end of last year the membership of the Institute had 
increased by double the number for the same period 
last year. Indeed, the increase to March 10th of this 
year, since the date of the report of the Council, was 
equivalent to the normal increase in previous years 
by July. 

The report of the Council was unanimously adopted. 

Mr. John Fry, Hon. Treasurer, then presented the 
accounts for the past year and drew attention to the 
credit balance of £182, compared with £116 in the 
previous year and £150 in the year before that, and 
as the balance represented only 2} per cent. of the 
subscriptions the members were receiving back, in 
one form and another, 97} per cent. of their sub- 
scriptions. 

The following were elected as President, new Vice- 
Presidents, and new members of Council for the year 
1931-32 :—President, Dr. R. Seligman; Vice- Presi- 
dents, A. G. C. Gwyer (Warrington), Professor D. 
Hanson (Birmingham); members of Council, H. W. 
Brownsdon (Birmingham), Professor C. H. Desch, 
F.R.S. (Sheffield), John Fry (London), H. H. A. Greer 
(Glasgow), J. L. Haughton (Teddington). 

After a cordial vote of thanks to the President, 
Council and members of the permanent staff had been 
passed, the Secretary announced that since the 
Southampton meeting last autumn there had been 
elected eighty-four members and thirteen students. 

The annual meeting then closed, and the discussion 
of the papers was proceeded with, the first paper being 
one by Captain William F. Collins, on “‘ The Corrosion 
of Early Chinese Bronzes.’”’ The author, who has 





lived for twenty-five years in China, practisirfg as a 








mining and metallurgical engineer, had to leave for 
China again a few weeks ago, and the paper was 
presented by Professor C. H. Desch, F.R.S. 

The official abstract runs as follows : 


CHINESE BRONZES. 

A series of objects, classified by their art forms and ranging 
from the earliest known periods of the Chinese bronse » has 
been analysed and illustrated. The patina and patination 
deposits formed by their corrosion are stated to have resulted in 
formation of definite minerals. A list of minerals hitherto 
identified is given. Conditions leading to formation of such 
minerals, based on analyses of the losses deposit in which Chinese 
bronzes are usually found, atmospheric conditions in China, 
and recent -researches on corrosion of copper and bronze, are 
discussed. The Chinese bronzes are found to contain an unusually 
high percentage of lead. This preliminary research is stated to 
indicate that the bronze metallurgy of the early Chinese is 
distinct from that of the Sumerians. A list of a considerable 
number of analyses of Chinese bronzes, collected from various 
sources, is appended. 


Professor C. O. Bannister, speaking with regard 
to the use of waste wax casting, mentioned in the 
paper, said the Egyptians in the very early days, 
employed that process for castings of more or less 
intricate shape and for hollow vessels. There was 
evidence that one of the reasons for using it was to 
save metal, as bronze was extremely scarce. Speaking 
of a specimen of limonite which had come into the 
possession of the Sumerian Committee, and which 
he himself had analysed, Professor Bannister said 
that it contained small pieces of metallic iron-like 
rivet heads, and it rather suggested that the industry 
of iron was much older than it was often considered 
to be. The analyses in the paper rather gave the 
impression that the British bronzes were almost all 
copper, or, at any rate, contained tin only, but there 
was a large number of British bronzes which contained 
lead in quite large quantities. Another point in 
connection with early bronzes was to determine if 
they contained any gold or silver in small quantities, 
as that would prove useful in trying to trace the 
precise source from which the metals were obtained. 

Dr. W. H. Vernon, speaking with regard to the 
relation between the type of corrosion discussed 
in the paper and atmospheric corrosion, said that with 
a metal buried in the earth, there was a tendency 
for the products of corrosion to remain on the metal, 
but when a metal was exposed to air, there was’ a 
tendency for them to be removed by rain, and a pro- 
cess of what might be called surrosion might be 
expected in the one case as against erosion in the 
other. Although the author had referred to the patina 
as consisting of a thin transparent film usually of 
oxide, that was not necessarily so, because a 
film of sulphide or chloride might be so thin as 
to be invisible, or nearly so. If a coating of any kind 
was sufficiently adherent and continuous, and had 
a pleasing appearance, then, in the ordinary dictionary 
definition, it was a patina. 

After Colonel N. T. Belaiew had spoken on the 
subject of the paper from the archzlogical point of 
view, Dr. Walter Rosenhain touched upon the metal- 
lurgical side of the question. He said he found it 
difficult to see by what mechanism solid metal could 
be replaced by an oxidic compound, obviously of 
lower density than the material which was replaced. 
It seemed, however, that somehow or other metal 
had been removed from the interior of the casting 
and had been replaced by an oxidised product, and 
it would be interesting to discover how that could 
happen. That was a problem upon which he hoped 
future work would be able to throw some light. 

Professor Desch said that all the analyses referred 
to in the paper had been carried out in his laboratory 
at Sheffield, and there were absolutely no traces of 
gold or silver. Work on the micro-structure of those 
early Chinese bronzes showed that the corrosion 
product did not contain tin and copper in the same 
ratio as the original metal. 

The next paper, of which 
abstract, was entitled ‘‘ An Investigation of the 
Micro-structures of Fourteen Silver Greek Coins 
(500-300 B.C.) and Some Forgeries,” by Dr. C. F. 
Elam. 


we give the official 


SILVER GREEK COLNS (500-300 B.C.) AND SOME 
FORGERILES. 

The microstructure of a number of genuine ancient silver 
Greek coins is described, together with that of some forgeries. 
The structure varied considerably, although coins from the sam« 
mint and period resembled each other. All the genuine coins 
showed evidence of striking between dies as opposed to the 
forgeries, which, with one exception, were made by casting only 
Analyses indicated that the coins were sometimes made from 
nearly pure silver, and sometimes copper was added. The 
forgeries contained copper, and in two cases zinc. 


At the conclusion of the reading of the paper, 
Miss Elam read a communication which she had 
received from Mr. E. 8. G. Robinson, of the Depart- 
ment of Coins and Medals of the British Museum, 
in which he said that it was impossible to subject 
every doubtful coin to the drastic treatment necessary 
to obtain a micro-photograph, but the knowledge 
of structure obtained by micro-photography and 
developments in the use of X-rays should soon enable 
metallurgists to distinguish easily between a genuine 
coin and a forgery. 

Dr. Sidney Smith said numismatists would welcome 
the application of modern methods of examination, 
as indicated in the paper, to ancient coins. As 
regarded the author’s statement that our ignorance 
of early methods of making coins was very great, 
the reason was that the secrets of the early craftsmen 
were very valuable assets to them and they 
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endeavoured to cover up their tracks as far as possible. 
He considered it unlikely that the metal which was 
used by the early coiners was refined, or in any way 
treated by them. It was probably metal obtained 
from great distances, possibly Spain or Central 
Europe, and the analyses in the paper indicated that 
it must have varied in its composition from time to 
time. Because a coin showed a worked and annealed 
structure, it did not necessarily mean that it was a 
genuine one. 

A paper on ** The Mode of Deformation of a Single 
Crystal of Silver,’ by Dr. H. J. Gough and Mr. H. 
L. Cox, was then presented. The official abstract 
Says: 

A CRYSTAL OF SILVER. 


A single crystal of silver has been tested under alternating 
eonttenal stresses with the especial object of studying the forma- 
tion of twin bands. Throughout the tests, however, no definite 
twin markings were observed, although the surface of the 
specimen was covered by a complete system of slip bands in 
good agreement with the maximum resolved shear stress law. 
After the specimen had been fractured in torsional fatigue the 
test portion of the imen tai the crack—was 
annealed in vacuum with the object of revealing the presence 
of twins. No sign of twinning was, however, observed. After 
the completion of the torsional test, compression specimens were 
machined out of the enlarged ends of the torsion specimen. 
These specimens were compressed by static and impulsive 
forces, the maximum strain imposed being about 5 per cent. 
Agein no twin markings were observed, eRe in every case 
profuse slip on the most highly stressed octahedral planes was 
produced. The choice of mlver as a suitable material for the 
study of the formation of twin bands under applied stress was 
made on the grounds that in the aggregate form silver is known 
to twin very readily. The complete failure to produce twins in 
the present experments is, therefore, somewhat surpriving ; 
nevertheless, this failure must be held to constitute a very 
important result as betraying an essential difference between 
the single crystal and the aggregate. 





Dr. Walter Rosenhain said the authors had carried 
out a most interesting piece of work, first in con- 
nection with the distribution of slip bands, and 
secondly in connection with the formation or rather 
the non-formation of twin crystals. The question of 
of slip bands had interested him twenty-five years ago, 
when he obtained a grant from the Royal Society for 
the purpose of trying to measure the distance between 
slip bands on a slightly strained and previously 
polished specimen, but he came to the conclusion that 
there was no definite law governing their distri- 
bution. At that time he could do no more than say 
that there was an approximation, and frankly he was 
not convinced that the data in the paper enabled 
him to go any further because some of the points 
which the authors had referred to as slip bands were 
groups of slip bands, and it seemed to him that the 
result in the paper was rather a statistical average 
than a quantitative relationship in detail. The fact 
that in a piece of silver consisting of an aggregate of 
crystals, twinning very readily occurred, whereas 
with a single crystal twinning did not occur at all, 
must be accepted ; but whilst that fact was extremely 
interesting, it required some explanation, and he him- 
self was not prepared to give one at the present time. 
It might be possible that when slip occurred in a single 
crystal there was no boundary to hinder movement, 
whereas when slip occurred on an aggregate the move- 
ment which set up the slip occurred not merely towards 
the surface, but internally in all sorts of directions. 
That movement might be locally hindered, and 
hindered more seriously at one point than another. 
It might produce a rotary movement and a re- 
orientation which was generally called twinning, but 
he could not go farther by way of explanation than 
that at the present moment. 

Professor D. Hanson, commenting upon the 
authors’ question as to why the single crystal of silver 
which he had investigated failed to twin, said he could 
see no theoretical reason why it should ever want to. 
Speaking generally on twin crystals in silver, he did 
not think it was by any means established, as the 
authors rather suggested, that twin bands were not 
formed in silver hy annealing. The annealing tem- 
perature used by the authors was 300 deg. Cent., but 
he did not think that question would be finally settled 
until much higher annealing temperatures were used. 
In copper and other metals twinning appeared to be 
part of the phenomenon of recrystallisation rather than 
of mechanical working ; 300 deg. Cent. was not a suffi- 
ciently high temperature to recrystallise a relatively 
slightly cold-worked single crystal of silver, and it 
was possible that a different result might have been 
obtained if a higher annealing temperature had been 
used. 

Professor F. C. Thompson discussed the theoretical 
aspects of twinning at a considerable length and said 
that whether twinning occurred or not depended upon 
the type of atomic movement that took place. There 
was a different type of atomic movement with an 
aggregate than with a single crystal, and that fact 
was fundamentally important in connection with the 
more definitely industrial aspects of deformation. 
There was a tendency, which he felt was pernicious, to 
attempt to use the results obtained by research on 
single crystals and to apply them to the deformaton 
of the aggregate, and no better proof could be wanted 
than was provided by that paper that there was almost 
certainly a definite difference of behaviour in the 
single crystal and the aggregate. That was a point 
which could not be too strongly emphasised. 

Mr. H. L. Cox, in the course of his reply to the 
discussion, said the paper was not intended to convey 
anything more than a qualitative result. It was not 


annealing, the object of the annealing case was to 
show that twins were not produced by annealing, 
but by mechanical treatment. 

““Some Properties of Metallic Cadmium ” was the 
subject of the next paper, the author being G. H. M. 
Jenkins. We give the official abstract below. 


METALLIC CADMIUM. 

The physical properties of cadmium were investigated by 

means of tensile and ball hardness tests as well as by electrical 

ductivity nt we ” and “ heat-treated ” 
material in the cast, forged, and rolled conditions. The research 
indicates that hardness changes on rolled material which are 
found to occur at room temperature are markedly affected by 
conditions of hot cr cold working. By maintaining cadmium 
cold during rolling the material produced possesses properties 
markedly different from metal which is allowed to warm during 
this process. In the short-time tensile tests, worked material is 
found to be stronger than cast material, but under prolonged 
stress the cast alloys are inferior to rolled samples. 

Microscopie examination was also undertaken on the various 
materials produced. In the cold-rolled condition the material 

PI to be completely recrystallised and of fine grain size, but 
prolonged ageing over a period of years results in appreciable 
grain growth. After slight straini the microstructure of 
cadmium is rendered complex, and full account must be taken 
of the effect of the methods of preparation of the specimens 
for this work. 

The X-ray examination of samples of hot and cold-worked 
cadmium does not indicate ap allotropic modification at room 
temperature and ordinary pressures, but there are marked 
differences in properties which suggest a preferred orientation. 


Dr. O. F. Hudson said that although the author 
had kept in mind the question of the possible allo- 
tropic modification of cadmium, it had always 
appeared to him that the evidence for such allotropic 
modification could not be considered very con- 
vincing and the results in the paper were negative 
from that point of view. The fact that usually the 
cold working temperature and the recrystallisation 
temperature of cadmium were so close together as to 
be coincident explained very many of the apparent 
anomalies that existed, and from that point of view 
the paper was of value in relation to all the soft metals, 
and not cadmium alone. 








carried out a certain amount of work on the subject, 
and it was gratifying to him that the experimental 
evidence obtained by the author did not support the 
contention that cadmium underwent an allotropic 
change at 65 deg. Cent. Most of the recrystallisation 
and physical tests had been made on materials which 
had been deformed to such an extent that recrystallisa- 
tion took place at a known temperature, but he 
suggested that if similar tests had been carried out on 
metal which had been less severely deformed it would 
have been found that cadmium behaved exactly in 
the same way as other metals in regard to recrystallisa- 
tion and grain growth. 

Dr. Eric Voce said that the ageing period for the 
three samples referred to in the paper, namely, as 
forged, as rolled, and as cast, were quite different, and 
in view of the marked differences which the ageing 
period seemed to give to the other properties of 
cadmium it would be interesting to know what the 
effect of the ageing period would be if it were the same 
in all cases. For instance, if the ageing period was 
one week in all cases, would the results be similar or 
not ? 

The next paper was entitled ‘‘ The Constitution of 
the Cadmium-rich Alloys of the System Cadmium- 
Silver,”’ and was by Dr. P. J. Durrant. The official 
abstract is as follows :— 


CADMIUM-RICH ALLOYS OF CADMIUM-SILVER. 


The constitution of the alloys of cadmium and silver from 
0 to 40 per cent. by weight of silver has been reinvestigated by 
the methods of thermal and micrographic analysis. The liquidus 
has been found to consist of four smooth curves which intersect 
with peritectic horizontals at 343 deg., 592 deg., and 640 deg. 
Cent. In the solid state the system gives rise to the following 
solid solutions :—I., extending from 0 to 6 per cept. by weight 
of silver; II., extending from 18 to 33-5 per cent. by weight 
of silver: III., extending from 36-2 to 39 per cent. by weight of 
silver. The solid solution II. includes the two solid solutions 
which Petrenko and Federow described as ¢ and 6. The solidue 
and liquidus of alloys of phase IT. are roughly parallel, and do 
not intersect, as was previously thought, at 25 atoms per cent. 
of silver. No transformations below the solidus have been 
detected in any of the solid solutions, but the examination of 
solid solution III. has not been carried out below 400 deg. Cent. 


Mr. A. J. Murphy, speaking on the relative merits of 
the X-ray and the microscopic method of investiga- 
tion, said that whatever the merits of the two methods 
were they both required the utmost care in the pre- 
vious heat treatment and preparation of the specimens, 
and he attached greater weight to the author’s con- 
clusions arrived at from using the microscopic method 
than to the conclusions previously reached by 
Astrand and Westgren, using the X-ray method, 
because the author had given such a detailed account 
of the heat treatment to which he had subjected his 
specimen. - 

Dr. W. Hume Rothery referred to the need for 
standardisation in the presentation of equilibrium 
diagrams in papers of that nature, and suggested that 
they should be drawn on the atomic scale with a 
second scale giving the weight percentages. 

Dr. Walter Rosenhain, whilst agreeing as to the 
need for standardisation, suggested that a greater 
number of people required equilibrium diagrams to be 
on the basis of weight percentages and the few 
scientific investigators could hardly complain of 
any inconvenience they might be put to if the 
diagrams were drawn from the point of view of the 
larger number who were interested in weight per- 
centages. 

Professor T, Turner said he had pleaded some 





quantitative in any sense. As to the comment by 
Professor Hanson concerning the temperature of 





years ago for uniformity. 


Dr. Maurice Cooke said that nine years ago he | 


Dr. Durrant, replying on the question of standardi- 
sation of presentation of equilibrium diagrams, said 
that any serious worker would plot his own diagrams 
in his own way. Diagrams in papers such as _ his 
were merely intended to give an indication, and there- 
fore it did not matter seriously whether they were on 
the atomic basis or weight percentages. There was, 
however, the point that atomic weights might be 
altered, and then any conclusions would have to be 
modified accordingly. 

A paper on “ The Heat Solutions of the Copper 
Silver System,”’ of which we give the official abstract, 
by Dr. D. Stockdale, was then presented. 


THE COPPER-SILVER SYSTEM. 


The mutual solubilities of copper and silver have been deter- 
mined, chiefly by the method at cmetainn quenched specimens 
under the microscope. As this method fails at low temperatures, 
further information about the position of the phase boundaries 
was sought by measuring the electrical resistance of quenched 
wires. A “ differential "’ method which shows up small, abrupt 
changes in the electrical resistance of alloys at the temperatures 
at which they occur is also described. 

The diagram obtained differs in many respects from that 
usually found in the text-books, but it is in close agreement with 
two di which have been published recently in Germany. 
The behaviour of standard silver when it is annealed is in con- 
formity with the constitution of the alloys as it is now described. 

The paper ends with a short summary of the results of other 
workers and a bibliography is appended. 





Dr. J. L. Haughton said the author's electrical 
resistivity method was an excellent one, which, how- 
ever, had not been carried as far as it might. Its 
great advantage was that it examined two alloys at 
the same time, and also provided a much more 
sensitive method of plotting. It seemed to him, how. 
ever, that an autographic method of plotting and some 
means of regulating the temperature of the furnace 
were required. He indicated by means of a sketch 
how he thought that could be done, and suggested 
doing work himself on those lines if the author had 
no patent rights in his device. 

Dr. Hume Rothery spoke of the difficulty of getting 
such alloys homogeneous at the higher temperatures 
in such a way as to get sharp lines on the X-ray 
diagrams, and asked whether the X-ray method used 
by certain other workers was really sound. 

Dr. Sidney Smith said the alloys in question were 
|not uniform, and it was necessary to consider the 
| fact that between the liquidus and the solidus some- 
thing happened which resulted in a redistribution of 
| the constituents, an enrichment of the silver and an 
impoverishment of the copper, or vice versd. If the 
work of the author alone was considered, one might 
be led to think that his solid solutions were chemically 
uniform, but his own work many years ago and the 
work of the producers for several hundred years 
taught us that such a conclusion would be a false one. 

The final paper on Wednesday, March IlIth, was 
“A Note on the Silver-Rich Aluminium-Silver 
Alloys above 600 deg. Cent.,”” by T. P. Hoar and 
R. K. Rowntree. It was briefly discussed, and the 
meeting was adjourned until the following morning. 
In this paper an investigation of the silver-rich, 
aluminium-silver alloys is described. Aluminium 
of high purity, and the combined use of thermal 
and micrographic analysis, make possible certain 
modifications in the previously existing diagram. 





ANNUAL DINNER. 

On the evening of Wednesday, March Ilth, the 
Institute held its annual dinner at the Trocadero 
Restaurant, under Dr. Seligman’s chairmanship. 
About 280 ladies and gentlemen were present. Mr. H. 
T. Tizard, Rector of the Imperial College of Science 
and Technology, proposed the toast of ‘‘ The Institute 
of Metals,”’ to which the President responded. The 
toast of ‘“‘ The Guests * was proposed by Sir Henry 
Fowler, Vice-president, and was acknowledged by Sir 
Hugh Bell and Sir George Humphreys, President 
of the Institution of Civil Engineers. Following the 
dinner and the speeches a dance was held. 

(To be continued.) 








Ex-Brarrish WestincHouse Association Reunion.—Mr. 
Philip Lang presided over the thirteenth annual reunion of Ex- 
British Westinghouse men on March 13th, at the Trocadero 
Restaurant, London, thus defying superstition. The change in 
venue was much appreciated by a record company of over 160, 
who came from all 3s of the country, and several from the 
Continent, notably Mr. G. A. Trube, from Paris, who attended 
for the first time. Among those present were Sir Holberry 
Mensforth, K.C.B., Sir Arthur Whitten Brown, K.B.E., Mr. 
Massingberd Rogers, Mr. A. McKinster, Mr. C. Bruce Gardener, 
Mr. C. W. Reeve, Mr. H. 8. Peck, Mr. A. R. Dyer. The usual 
ballot for life membership was held and was won by Mr. G. L. 
Hutson. 

CHARTERED INstTITUTr or Patent AcENTs.—The Institute 
dinner of the Chartered Institute of Patent Agents was held 
at King Edward VII. Rooms, Hotel Victoria, Northumberland- 
avenue, on Thursday evening last, March 12th, the chair being 
taken by the President, Mr. Griffith Brewer. A large company 
of members and guests was present, and a very enjoyable evening 
was spent. After the loyal toasts had been duly honoured, the 
President proposed the toast of ‘“ Our Guests,” to which the 
Right Hon. L. Amery, and Lieut.-Colonel E. Kitson 
Clark, President of the Institution of Mechanica! Engineers, 


responded. The toast of ‘“‘ The Bench and the Bar ” was given 


by Mr. F. G. Brettell, and replies were made by Justice the Hon. 
Sir Fairfax Luxholme, and Mr. James Mould, who s - = 
‘0 


the regretted absence of the Solicitor-General, Sir 
Cripps, who was unavoidably absent owing to his duties in the 
House of Commons. The toast of ‘ The Chartered Institute of 
Patent Agents ” was ably < ¥-~ by the Comptroller-General 
of Patents, Designs and Tt ie Marks, Sir Wilham 8S. Jarratt, 
and Mr. J. E. Lloyd Barnes, a Past-president of the Institute, 
replied. After the dinner the members and guests remained 





for a short period of conversation. 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correapondent.) 
Trade Situation. 


Tue demand for iron and steel remains exceed- 
ingly poor, most of the consuming industries in the Mid- 
lands and Staffordshire having carried on during the 
past week at about the previous week's rate of production 
or having further curtailed their activities. Judging by 
the large increase in the number of unemployed, it would 
definitely appear that business is decidedly less brisk 
even than in recent weeks, and inquiries in the various 
avenues of trade fail to discover increased momentum in 
any branch. The spring trade seems as far off as ever, 
yet it is still confidently believed that the revival in busi- 
ness will come, though no one pretends to predict when. 
Manufacturers in this area are increasingly talking of and 
more voluably expressing their conviction that some form 
of safeguarding or protection is inevitable if activity is to 
be revived in the basic trades of this area. There is no sign 
of any expansion of consumptive demand, and the market 
is inactive and cheerless, and attracts little attention, 
either from producer or consumer. Values of material 
are hardly challenged, and no alterations to general 
quotations have been made. 


Midland Blast-furnace to be Recommissioned. 


Intimation is to hand that a Midland blast- 
furnace which has been out of commission for some time 
past is to be “ blown in” again. The furnace, which is at 
the Renshaw Iron Company’s works at Chesterfield, was 
damped down on account of the accumulation of pig iron, 
and it is assumed that underlying the latest intimation is 
the fact that stocks have now been cleared. It must 
certainly not be thought that the re-commissioning of this 
furnace signifies any general expansion in the raw iron 
industry. Nevertheless, the news is very welcome, for 
information these days usually has reference to reduction 
of output. 


Pig Iron. 


Midland smelters continue to dispose of the 
greater portion of their production of foundry pig, but it 
is only with difficulty that stocks are kept from accumulat- 
ing to @ greater extent than at present. Derbyshire blast- 
furnacemen are more favourably situated than their 
Northampton colleagues. In Derbyshire the pipe foundries 
are taking fair quantities of iron, as a moderate tonnage 
of cast iron pipe is being bought for municipal and other 
work. Builders’ ironfoundry, however, is in slow demand, 
activities having been hampered by the severe weather. 
These foundrymen, being short of orders, will not even 
consider forward buying. Hand-to-mouth purchases 
continue to be the rule. Prices continue on the basis fixed 
by the Association, namely, £3 7s. 6d. for Northampton 
No. 3 and £3 11s. for Derbyshire and North Staffordshire. 
Forge grades are 5s. per ton less in each case. 


Finished Iron. 


In the Staffordshire finished iron trade no depart - 
ment is busy, and the scarcity of orders is a source of 
considerably anxiety to millowners. The marked bar 
producers have some work on hand for engineering 
purposes, though contracts are not being made freely. 
rhe price is maintained at £12 10s. per ton at makers’ 
works. Keen competition persists in the Crown bar 
department, but values do not appear to have fallen 
further. Orders are very few and far between, even at the 
low rate of £9 15s. per ton. A state bordering on stagna- 
tion exists in the nut and bolt and fencing bar branch of 
the trade. Offers of supplies at £8 15s. go unheeded. 
Local merchants dealing in continental material are 
complaining of the lack of inquiry from works which 
habitually use foreign iron and steel. Iron tube strip 
continues unchanged at £10 17s. 6d. per ton and has a fair 
sale. 


Steel. 


Business {inthe steel trade remains depressed 
and short-time working is general. Consumers buy only 
in small lots of varying sizes, and frequent changing of 
the rolls maintains production costs at a high level. Heavy 
steel required for shipbuilding and engineering is excep- 
tionally dull. Prices are unaltered at £8 7s. 6d. for angles, 
£8 15s. for joists, and £8 17s. 6d. for plates. Boiler plates 
are £9 5s. and Staffordshire hoops £9 10s. The market for 
semi-finished steel is easy, but values do not appear to 
have sunk beyond the minimum reported last week. There 
is no life in the demand for this class of material. Con- 
tinental half-products are being pushed more anxiously. 
Offers are accepted that would not have been considered 
a few weeks ago. The market is so unstable that rock 
bottom is undiscoverable. In the steel scrap market 
also it is impossible to define prices as there is so little 
business passing. They are, of course, lower than for 
years, and are said by merchants to be quite unre- 
munerative. 


Galvanised Sheets. 


A slightly improved demand from the West 
Indies for galvanised sheets is reported here, where, it 
is hoped, the movement will expand. Local mills are 
badly in need of orders, and small-scale business is soon 
accounted for. There is no movement in any other over- 
seas market at date. The home trade still buys freely, 
but its requirements are relatively small. Values remain 
on the basis of £11 per ton for 24 gauge corrugateds. 


Raw Iron Production. 


> Output of pig iron from United Kingdom blast- 
furnaces continued to decline during February, the total 
amounting to but 320,200 tons, compared with 337,200 


in January. In February, 1930, the production was 
nearly double at 607,000 tons. Last month’s output in- 
cluded 124,900 tons of basic, 86,900 tons of foundry, 
82,400 tons of hematite, and 13,700 tons of forge pig. 
The number of active furnaces also declined during the 
month, four furnaces ceasing to produce, while two were 
re-commissioned, leaving a debit balance of two furnaces, 
and reducing the total number of active blast-furnaces to 
81. It is interesting to note that production of steel 
ingots and castings improved from 402,200 tons in January 
to 486,400 tons in February, but it compared poorly with 
the figure of 776,400 tons recorded in February, 1930. 


Birmingham Contracts. 


Three Birmingham rolling stock firms are to 
construct 275 cars for the Underground Electric Railways 
Company, of London, for service on the extension of the 
Piccadilly tube railway. The orders are as follows :— 
145 motor coaches with the Metropolitan-Cammell Carriage 
Wagon and Finance Company, Ltd.; 90 trailer coaches 
with the Birmingham Railway Carriage and Wagon 
Company, Ltd.; and 40 trailer coaches with the Gloucester 
Railway Carriage and Wagon Company, Ltd. The 
Metropolitan-Cammell Company has also just received an 
order for forty 20-ton hopper bottom coal wagons from 
the Liverpool Corporation. 


Coventry Aircraft Industry. 


The aircraft and aero-engine industries in 
Coventry have been stimulated by another order from 
Imperial Airways, Ltd. It is gratifying to learn that 
manufacture has now started on a fleet of four-engined 
monoplane air liners, which will eventually be used on 
part of the African airway. The machines will embrace 
important new features, and will attain a top speed of 
150 miles per hour. 


Unemployment. 


The army of unemployed in the Midland area 
grows apace. Following last week's advance of 9575, the 
latest figures record a further increase of 19,431, bringing 
the total to the alarming figure of 390,847. The workless 
are more numerous by 186,533 than they were at the corre- 
sponding period last year, and, unfortunately, indus- 
trialists here see no evidence of any improvement in the 
near future. Indeed, many of them anticipate that further 
recruits will be forced to join the workless army within the 
next few months. Of the total, no fewer than 237,885 are 
wholly without employment, and 152,407 are temporarily 
stopped, 272,689 of the total being male adults. Bir- 
mingham’s workless number 68,781, Stoke-on-Trent 
33,940, Wolverhampton 14,012, Nottingham 17,830, 
Leicester 16,250, Walsall 11,423, Derby 11,126. Even 
at Coventry where one would reasonably expect with the 
approach of spring a reduction of unemployment, so large 
a percentage of its citizens being engaged in the auto- 
mobile industry, the figures show an advance on the week 
from 12,867 to 13,398. 








LANCASHIRE. 
(From our own Correaepondents.) 
MANCHESTER 
A Terrible Slump. 


DEPRESSING as the textile machinery export 
returns were for January, details of the February ship- 
ments make a very much worse showing. The month’s 
total exports amounted only to 3281 tons, valued at 
£337,355, against 4898 tons and £516,858 in January, 
and 9831 tons and £899,971 in February, 1930, the aggre- 
gate shipments in the first two months of 1931 being, 
therefore, well below the level of the exports in February 
of last year. The severity and widespread nature of the 
slump in the overseas branch of the textile machinery 
industry may be judged from the fact that exports to 
British India during the month under review were valued 
at only £115,086, against £254,456 a year ago; to Russia, 
£1264, against £140,585; Germany, £21,396, against 
£41,117; France, £38,633, against £74,311; the Nether- 
lands, £13,670, against £30,102; Japan, £5480, against 
£64,413; China, £28,150, against £67,679; the United 
States, £5568, against £29,648; South American coun- 
tries, £15,987, against £18,574, and Australia, £1894, 
against £33,996, whilst the aggregate shipments to “ other 
European countries *’ amounted only to £65,389, compared 
with £105,376 a year ago. 


Canadian and Brazilian Markets. 


The Canadian market for British textile 
machinery is not of sufficient importance to figure 
separately in the Board of Trade returns. This would 
appear to be owing to the fact, as Mr. F. W. Field, the 
British Trade Commissioner in Canada, has pointed out 
within the last day or two, that textile machinists in this 
country have allowed United States firms to secure five- 
sixths of the Canadian business in these engineering 
products. Mr. Field makes the practical suggestion that 
British makers should have a combined selling agency 
in Canada to deal with American competition. The past 
week’s news from Brazil is not encouraging for textile 
machinists, for a new Government decree prohibits the 
importation for three years of machinery destined for 
industries whose output is excessive. The textile industry 
is included among them, and British engineers are primarily 
affected by the decision, for it is estimated that about 78 
per cent. of Brazil’s imports of spinning and weaving 
plant is imported from Great Britain. 


Working Conditions in the ‘‘ Shops.”’ 


Meetings of representatives of engineering trade 
employees in the Manchester area, under the auspices 
of the Manchester Joint Engineering Council, were held 
last week-end to consider the proposals of the employers 





regarding the modification of working conditions in engi- 








neering shops. Opposition to the proposals was embodied 
in a resolution, carried almost unanimously, to the effect 
that they were unjustifiable and would lead to more 
unemployment in the industry and a general lowering 
of the standard of living among the employees, and that 
before any negotiations on the proposals took place a 
national ballot of the engineering trade unions should be 
taken. The same resolution urged the executive council 
to press for a reduction in working hours and an increase in 
wages. 


More Industrial Results. 


All the financial statements issued by engineering 
concerns during the past week strongly refiect the indus- 
trial depression of last year. The last distribution to the 
ordinary shareholders of Platt Bros. and Co., Ltd., textile 
machinery manufacturers, of Oldham, was one of 10 per 
cent. for the year 1926-27. The directors now announce 
that no dividends will be paid on the preference shares 
for the year ending March 3lst. In respect of the year 
ending June 30th next, another Lancashire firm of textile 
machinists—Dobson and Barlow, Ltd, of Bolton—has 
passed the interim dividend on the ordinary shares. For 
each of the four years 1924-25 to 1927-28, the ordinary 
shareholders received a total distribution of 10 per cent.; 
for 1928-29, one of 9 per cent., and for 1929-30, the sum 
of £25,000 was taken from the reserves to pay an ordinary 
dividend of 24 per cent. The ordinary dividend for 1930 
has also been passed in the case of Thomas Robinson and 
Sons, Ltd., engineers and machine makers, of Rochdale, 
the directors stating that the preference dividend is being 
paid with the withdrawal of £20,000 from the dividend 
equalisation fund. For 1928 the ordinary shareholders 
received 5 per cent., and for 1929, 2} per cent. A dividend 
of 2} per cent., compared with one of 5 per cent. for the 
previous year, has been declared by the directors of the 
Lancashire Dynamo and Motor Company, Ltd., of Trafford 
Park, Manchester, in respect of the year 1930. 


Obituary. 


Mr. George Bentley, at one time senior partner 
and later a director of Messrs. Bentley and Jackson, paper 
and bleaching machinery manufacturers, of Bury, has died 
at Southport at the age of 74 years, after living in retire- 
ment for a number of years. The firm was established 
by Mr. Bentley's father about 70 years ago. 


Non-ferrous Metals. 


Less active conditions have been witnessed in 
the non-ferrous metal market during the past week, 
although, after a period of fluctuations, both copper and 
tin have finished up slightly dearer on balance, with lead 
and spelter losing further ground. The demand for copper 
here and in Europe generally has been relatively quiet, 
although better reports are coming over from America 
Compared with a week ago, the metal is about half-a-crown 
dearer, but current prices in this section are still much 
below what they were at the beginning of the month. 
At the moment of writing tin prices are at about the highest 
point touched during the recent upward movement, and, 
in spite of the fact that stocks in this country continue 
to mount, there has been a net gain on the week of nearly 
20s. a ton. Buying interest has been less in evidence on 
the British markets, although still improving somewhat 
in the United States, more active conditions at the tin- 
plate mills there being reported. In relation to available 
supplies the demand for both lead and spelter has been on 
a restricted scale, and a further loss of several shillings a 
ton in each case has brought values down to below what 
they have been at any time since about the begnning of 
February, which represented the bottom of the price 
curve. 


Iron and Steel. 


A less depressing atmosphere continues to pervade 
the foundry iron section of the markets here, without, 
however, much of a correspondingly cheerful nature in 
evidence in the case of steel. Up to the present, there 
has been no improvement in the quantities of pig iron 
being taken by textile machinery makers, although 
prospects in that branch of engineering are believed to 
be rather better in respect of one or two firms than they 
have been of late. A slight improvement among machine 
tool makers is believed to be at the bottom of buying 
expansion of the past week or two. Sellers of Cleveland 
pig iron are now offering here at about the levels current 
for Midland brands, and some slight easiness has developed 
in Scottish brands. The price range is as follows, all for 
delivery equal to Manchester :—Staffordshire and Derby- 
shire 69s. 6d., Northamptonshire 68s., Cleveland 69s. 6d., 
Scottish about 90s., and West Coast hematite 82s. 6d. 
In steel, continued slackness among the majority of 
constructional engineering firms in Lancashire is having a 
markedly restrictive effect on the aggregate movement 
of materials, although pretty well all the steel-consuming 
industries in the district are taking much below their 
normal supplies. There is still some easiness in boiler 
plates at £9 2s. 6d. to £9 5s., and in small re-rolled bars 
at from £7 to £7 2s. 6d., but otherwise prices are held at 
£8 15s. for joists, £8 7s. 6d. for sections, £9 7s. 6d. for large 
bars, and £8 17s. 6d. for tank plates. Continental finished 
and semi-finished products are weak generally, and are 
finding a poor market locally. 


BARROW-IN-FURNESS. 
Hematite. 


The pig iron market has maintained the slight 
improvement reported last week, but all the district 
does not appear to be sharing in it. Some makers are 
experiencing about the same demand, but more inquiries 
are being received and relates mainly to continental 
business, which might improve. Generally speaking, 
buyers are only ordering iron for their immediate needs, 
and are not inclined to place contracts for forward delivery. 
Most of these orders are of a modest character. Business 
in the better qualities of iron which bring up to 5s. per 
ton more than ordinary qualities, shows a little better 
promise. Iron ore, both native and foreign, shows no 
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change, and the market is quiet and likely to be until 
more furnaces are in blast. 


Steel. 


The steel trade is quiet, and although the Barrow 
and the Workington mills are eng on rail orders, 
they are not booked far ahead; in fact, in the case of 
Barrow orders are now very nearly completed. Fresh 
orders would certainly be welcome. The bar and hoop 
trade is moderately good. Steam coal and coke is in steady 
demand. The shipbuilding section is getting short of 
orders, but the engineering departments are better placed. 
Shipping is quiet, and in the Barrow Docks many large 
cargo steamers are laid up. 








SHEFFIELD. 
(From our own Correspondent.) 
Steel Trade Unsatisfactory. 


ConpITIons in the local iron and steel trades con- 
tinue to be far from satisfactory. Two more large open- 
heart furnaces of the United Steel Companies, at Rother- 
ham, have been put out of operation, and practically all 
the big works report declining activity. Further evidence 
of bad trade is provided by the reports of the dealers in 
alloys, which are always a reliable indication of the state 
of affairs. These refer to declining consumption of the 
alloys used in the various alloy steels, and severely cut 
prices. There has also been an increase in unemployment 
in the city. It is, in fact, difficult to discover any bright 
feature of the general position. For acid and basic billets, 
the demand is poor and the railway materials sections are 
short of work, but for special kinds of steel there are a few 
good orders on hand, and the edge tool section is not doing 
very badly in the home market. 


Official statistics of exports during last month 
show that the period was one of the worst experienced by 
the iron and steel industries for a very long time. Exports 
of iron and steel materials amounted to 143,525 tons, 
compared with 167,373 tons in January, but on the two 
months’ trading there was a loss of more than one-half. 
The decline is most noticeable in connection with railway 
materials, for the February total of 9662 tons must be 
compared with 36,687 in February last year and 48,517 
tons two years ago. About the only exception to the 
general state of decline is provided by special steels, which 
show a slight increase, so that it is made obvious once 
again that this section of industry is in the most satis- 
factory position. 


A Record Day’s Rolling. 

Despite the depressing reports of bad trading 
conditions, it cannot be suggested that local firms are 
lacking in initiative or enterprise, in maintaining their 
plants in up-to-date condition. An example of the 
modernity of local works is provided by the announce- 
ment that a single day’s rolling of steel reinforcing bars 
by the United Steel Companies at Sheffield made a com- 
plete train-load of bars, weighing over 360 tons, and having 
a total length of bars of 46 miles. This production of the 
strip and bar mills branch of the firm was for the new Ford 
works at Dagenham, and it is claimed that no other plant 
in Great Britain, and few, if any, in Europe, are capable of 
rolling daily outputs as large as this. The bars, which 
were exceptionally long—between 69ft. and 73ft.—were 
rolled to the order of the contractor, John Mowlem and 
Co., Ltd. Other work which is being done locally for the 
Dagenham works includes the manufacture of 80-ton 
high-pressure steam drums. 


Works to be Closed Down. 


Mention was made last week of a rumour that 
it was proposed to close down the Nottingham works of 
the Metropolitan-Cammell Company, Ltd., and unfor- 
tunately that rumour has now been officially confirmed. 
The managing director of the company, Mr. A. 8. Bailey, 
has announced that the Nottingham plant is to be closed 
down and the work in hand transferred to other centres. 
The decision was made, it is stated, on account of the 
need for concentration of the company’s works, owing to 
diminishing trade, and the fact that works elsewhere are 
more adaptable to shrinkage in times of bad trade. As 
a result, Nottingham has suffered a severe blow, as did 
Penistone when the Cammell-Laird works there were 
closed. The changes have followed the rationalisation 
scheme inaugurated by Vickers, Ltd., in 1925. It will be 
remembered that the steel interests of Cammells were 
taken over by the English Steel Corporation, and the 
railway carriage and wagon work by Metropolitan-Cammels 
—a combination of Vickers, Cammell, and other interests. 
The Nottingham factory was one of the most up-to-date 
in the industry, and was taken over by the company as 
from January, 1929, for £1,750,000. 


Sheffield and Steel Rails. 


Since the Sheffield Corporation found it necessary 
a month ago to purchase tram rails for the city from 
Middlesbrough, there have been some severe but unin- 
formed critics of local steel firms. But it is pointed out 
by Mr. F. Bland, a director of Edgar Allen and Co., Ltd., 
Sheffield, that apart from the case of one firm, steel rails 
were never rolled on an extensive scale in Sheffield. Allen’s 
make manganese junctions, points, and crossings, but they 
do not roll steel rails. They supply manganese rails, but 
do not roll them, most of the rolling being done in the 
North. It is a fact, however, that main line rails are being 
rolled at the present time at Samuel Fox and Co.’s branch 
of United Steel Companies, Ltd., at Stocksbridge, where 
some good orders are on hand. 


More Manganese. 


Engineers have decided recently that the present 
standard rail is too soft, and the announcement of Mr. 
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Raymond Carpmael, chief engineer of the Great Western 
Railway, that the manganese in steel rails is to be increased 
to 1 per cent. is of special interest and importance to Shef- 
field. It is a fact that the L.N.E. Railway has already 
introduced, as its standard, a rail with a higher percentage 
of manganese, and Mr. Carpmaél states that the Great 
Western Company will shortly do the same. The harder 
rail will cost more than the ordinary one, but it is expected 
that the railways will get a longer life out of such rails. 
At present Sheffield steel manufacturers are getting more 
orders from America for manganese steel than they obtain 
from the whole of the English railway companies, but it 
is hoped that more British orders for Sheffield will result 
from the engineers’ decision above referred to. 


State of Lighter Trades. 


With one or two exceptions, the lighter sections 
of Sheffield industry are experiencing unsatisfactory con- 
ditions. The exceptions are in connection with the pro- 
duction of certain stainless steel articles, edge tools, and 
safety razor blades. But the cutlery industry generally 
is doing badly, and the figures of exports for February 
established a new low monthly record, so far as hand tools 
are concerned. There have been big jumps in imports of 
cutlery, the total of £121,712 for last month being double 
the total of February last year and a good indication of 
the effects of the withdrawal of the Safeguarding Duty 
on cutlery in December last. 

It is estimated that £50,000 is to be spent on 
extending the L.N.E. Railway system between York and 
Northallerton, and the firm of Logan and Hemingway, 
Ltd., of Doncaster, has the contract for the tunnelling 
part of work now in progress at Northallerton. At that 
point the new “ fly ’ line is being made, and the new sets 
of metals will pass under the embanked main lines. A 
tunnel 60ft. by 100ft. is being constructed in two sections. 
The cement walling of the sides of the first section having 
been completed, the preliminary steps for the starting of 
the second half of the tunnel were accomplished on 
Saturday night. Diversions of traffic were arranged, and 
the tunneling and bridging operations were carried out 
within three hours of the time allotted to them. 


Bakewell Council Schemes. 


The Bakewell Rural Council have accepted the 
tender of Z. and W. Wade, Halifax, for £4087, for work in 
connection with the Great Longstone sewage scheme. The 
proposed site of a reservoir to augment the Stoke Flat 
water supply scheme has been inspected by experts, and 
found to be satisfactory, subject to the result of bore-holes. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
A New Tyne Liner Launched. 


Tue “ Monarch of Bermuda,’’ the largest liner 
built on the Tyne since the “ Mauretania” in 1906, 
was launched on Tuesday from the Walker Naval Yard of 
Vickers-Armstrong, Ltd., by Lady Lewis, wife of Sir 
Frederick Lewis, Bart. A luxury liner, built to the order 
of Furness, Withy and Co., Ltd., the “ Monarch of 
Bermuda ”’ is intended for regular weekly service between 
New York and Bermuda. She is the first Tyne-built 
liner to be propelled by turbo-electric machinery, which 
has been designed and built by the General Electric 
Company, Ltd., of Birmingham, in collaboration with 
Vickers-Armstrong’s marine engineering department. 
The boilers, which are of the Babcock and Wilcox water- 
tube type, have been constructed at Vickers-Armstrong’s 
Barrow works. The ‘Monarch of Bermuda,” with 
accommodation for 857 first-class passengers, will be 
luxuriously furnished throughout. She has a tonnage of 
20,500, and is 576ft. long and 76}ft. wide, against the 
** Mauretania’s”” 34,000 tonnage, length of 762ft., and 
breadth of 88ft. Although the “‘ Monarch of Bermuda ”’ 
is the largest liner since the “‘ Mauretania ” to go down a 
Tyneside slipway, H.M.S. “ Nelson,”’ launched in 1925, 
has a displacement of 33,500 tons and a hull 106ft. wide. 


Cleveland Iron Trade. 


Further curtailment of production is a discourag- 
ing feature of the Cleveland pig iron trade. A blast- 
furnace was put out of operation at Redcar last week, 
and it is understood that another is being laid idle at 
Consett, leaving only 21 in operation over the whole of 
the North-East Coast. Business in the market is still 
very limited. On the export side it is dwindling to almost 
vanishing point, and the fierce competition of Indian and 
continenal pig iron offered in Scotland at shillings below 
Cleveland’s delivered prices, limits the outlet for Cleveland 
iron in that area. Merchants are not in a position to dispose 
of much Cleveland pig iron, and direct sales by ironmasters 
to home consumers are far from heavy. For home p 
the following fixed minimums are upheld :—No. 1 Cleve- 
land foundry iron, 61s.; No. 3 G.M.B., 58s. 6d.; No. 4 
foundry, 57s. 6d., and No. 4 forge, 57s. 


Hematite Pig Iron. 


East Coast hematite pig iron values tend down- 
wards. Certain makers have rather heavy stocks, and 
second-hands have as large holdings as they care to carry. 
Odd small sales to the Continent are still rted, not- 
withstanding cheapness of foreign hematite, but most of 
the trade at present is for home use. Consumers state 
they experience no difficulty in covering their require- 
ments at the equivalent of ordinary qualities at 67s. 6d. 


Ironmaking Materials. 
Sellers of foreign ore put the price of best Rubio 


at 16s. c.i.f. Tees, but consumers are heavily bought and 
are off the market. Blast-furnace coke of good average 





quality is offered at 16s. delivered to works in this area, 
but consumers are disinclined to pay that price. Supply is 
plentiful. 


Manufactured Iron and Steel. 


There is a rather more active demand for manu- 
factured iron and steel, and the output is on a bigger scale. 
A fair amount of tonnage is being turned out by depart- 
ments engaged in the manufacture of railway requisites 
and constructional steel. Other producing sections, 
however, would welcome more orders. Prices are 
unaltered. Heavy steel scrap is selling at prices up to 
46s., and is in moderate demand, and light cast iron scrap 
is 48s. 6d., and heavy machinery metal 50s. Prices of 
borings and turnings are weak at 25s. and 30s. respectively. 


The Coal Trade. 


The recent heavy bookings, the large amount of 
tonnage stemmed for prompt loadings, and the numerous 
turns earmarked for various dates up to the end of the 
month, all give a firm tone to the Northern coal market, 
and for this week additional supplies have been difficult 
to arrange. The more forward market is inactive. Con- 
tinental buyers are not showing much disposition to arrange 
for supplies over a period. Under fixed minimum prices 
they see little advantage in committing themselves 
beyond hand-to-mouth quantities. Three parts of the 
Swedish State Railways locomotive coal contract for 
100,000 tons has gone to Poland, and at a fairly good price, 
if reports are to be believed. The Silesian portion is 72,500 
tons on a c.i.f. basis of about 16s. 3d. per ton Stockholm. 
It is some consolation to know that 27,500 tons have been 
negotiated through Swedish merchants for Northumber- 
land steams, and prices are understood to be lds. 11d. 
per ton c.i.f. Gothenburg, and 16s. 8d. c.i.f. Stugsund. 
These are low fi , having regard to the fact that the 
minimum price for large coal in Northumberland is 12s. 
and the freight may be estimated at 5s. Delivery is over 
the next three months. The Northumberland position is 
particularly firm, and, in addition to an active export 
trade, the home demand is maintained owing to the 
scarcity of Yorkshire hards and house coal generally. 
Best Northumberland steams offer sparingly at 13s. 9d. 
to 14s. Tyne primes are quoted firmly at 12s. 9d. Second 
steams also command a good trade at 12s., but steam smalls 
are easy at 10s. Durham steam coals are firm and scarce 
owing to the accumulation of orders caused by delays to 
tonnage. Large kinds are quoted steadily at 15s., and 
small at 12s. There is keen pressure for best qualities of 
Durham gas coal, and they are scarce over the next few 
weeks. Prices range from 15s. to 15s. 6d. Intermediate 
qualities are also steadier at 13s. 9d., but secondary gas 
are in slow demand, and easier at 13s. 6d. The demand 
for coking unscreened has fallen off a little, and sellers 
are again pressing supplies on the market at 13s. 3d. to 
13s. 6d. On the other hand, the bunker coal trade con- 
tinues active for best qualities at 14s. Second grades, how- 
ever, are in slow demand and easy in tone at 13s. 6d. 
Producers of patent coke are experiencing a slack time 
and stocks tend steadily to increase. Prices are easy at 
16s. to 16s. 6d. Gas coke is quoted firmly at 21s., and the 
output is being cleared regularly from day to day. 








SCOTLAND. 
(From our own Correspondent.) 
Quiet Conditions. 

Tue general position in the steel, iron and coal 
markets shows little change on the week. The situation 
is perhaps relieved to some extent by the appearance of 
some export inquiry, and the hope of a seasonal expansion 
in trade on more generous lines than last year. Mean- 


while, however, business on all sides is of a most modest 
description, with no definite indication of improvement. 


Steel. 


Though makers may be to some extent more 
hopeful owing to the low level of stocks abroad, they cannot 
secure much satisfaction from the position in the home 
trade. Makers of heavy steel report a lack of orders for 
all classes of material, and more particularly plates and 
sections, owing to declining outputs at the shipyards and 
the scarcity of. orders for new shipping. Steel sheets 
continue to suffer from the cessation of business with 
Australia, and to the greatly restricted turnover with 
India and South America. Tube makers report that the 
departments chiefly interested in small diameter tubes are 
very short of orders. Producers are confident, however, 
that the time is not far distant when stocks abroad must 
be replenished, even though buying may not be on an 
extensive scale immediately. 


Iron. 


Producers of bar iron are very quiet, as also are 
steel re-rollers, whose products are in poor demand, owing 
to the low level of prices quoted for continental steel 
bars, keen competition from English makers, and the 
depression in the tube industry. Re-rolled steel bars are 
quoted £6 17s. 6d. home and £6 10s. per ton for export. 


Pig Iron. 


The output from the seven furnaces still in blast 
is more than ample to meet all requirements in view of the 
continued arrivals in this district of iron from the Continent, 
India and England. During the week about 1200 tons of 
pig iron from Calcutta arrived at- Glasgow Harbour. 
Shipments of pig iron from Glasgow only amounted to 
166 tons—160 tons foreign—compared with 1169 tons— 
658 tons foreign—in the same week last year. 


Coal. 
Of late the chief interest has been centred in the 
home trade, owing to increased demands due to weather 
conditions. Some collieries have already exhausted this 


quarter’s quota, and have had to arrange for supplies 
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elsewhere. Best qualities have become scarce, and large 
nuts likewise are not so easily obtained. The export 
market is very dull, though the inquiry has broadened 
out a little, owing to the impossibility of competing 
against Polish fuel in overseas markets. This is again 
borne out by the announcement of the Swedish Railway's 
contracts. Of the 100,000 tons tendered for, 72,000 tons will 
be Polish fuel, and the remainder Northumbrian. Last 
year Scottish fuel to the extent of 12,000 tons was taken. 
Aggregate shipments last week amounted to 180,858 tons, 
against 182,399 tons in the preceding week, and 241,176 
tons in the same week last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
The Coal Trade. 


THERE has not been a great deal of change in the 
state of the steam coal export market, though there is 
this much to be said that the immediate loading position 
is better, for which colliery undertakings must be very 
thankful. Shipments from the principal ports last week 
turned out to be heavier than was expected, owing to 
the fact that tonnage to hand maintained a higher level 
throughout the week. Shipments, according to the returns 
of the Great Western Railway Company, came to 479,800 
tons, which compared with 394,400 tons for the preceding 
week and with 564,371 tons for the corresponding period 
of last year. Asa matter of fact, last week ended with only 
twenty-two tipping appliances idle at the various docks, 
whereas in the past few months the total has usually been 
much higher and has run up to as many as forty or more. 
The returns of shipments this week should also compare 
favourably, as on Monday there were only six idle appli- 
ances at the various docks. This is a very low figure, even 
for the beginning of the week, and shows that tonnage 
arrived very satisfactorily over the week-end. ing 
pressure must, however, be heavier to absorb the coals 
produced in this district under the reduced quota, as 
standing stocks of coal, especially smalls, are very exces- 
sive, and unless clearances are promptly effected there is 
the danger of individual collieries being compelled to 
resort to temporary stoppages of work. The report is 
current that the production quota for South Wales is 
likely to be further curtailed at the end of this month. 
Certainly, coalowners and exporters will experience extreme 
difficulty in securing the business they require to keep 
collieries working at their present level. Judging by the 
amount of business which comes on the market in the 
ordinary way, it is surprising that there is as much load- 
ing activity as now exists, particularly with continental 
competition so intense. Stocks of coal in France are 
reported to be over 3,000,000 tons, while the threatened 
strike of French miners from the 16th inst. did not, as 
expected, mature, and has been postponed until the 
30th inst. It is questionable whether even at the end of 
this month there will be a stoppage of work at the French 
mines, while as regards the situation in Germany, reports 
show that stocks of coal there are nearly 10,000,000 tons, 
and from the beginning of April these coals will compete 
much more strongly than in the past, as railway rebates 
are to be increased in order to assist German coalowners 
to secure a bigger measure of export business. In some 
cases where transport charges last December were reduced 
by about 7d. per ton, the charges are now to be reduced 
by nearly 2s. per ton. The seriousness of the situation 
cannot be exaggerated. Polish coals are also a serious 
competitor, as will be seen from the fact that shipments 
can be made from the port of Dantzig on more favourable 
conditions than from South Wales, notwithstanding that 
the freight from that port is 1s. 3d. to 1s. 6d. above the 
freight for a cargo of coals from this district. At the 
moment, the inquiry from abroad generally is very quiet, 
and it is evident that a very substantial proportion of the 
shipments now being carried out are in execution of con- 
tracts entered into some time ago. The Danish State 
Railways are in the market for round about 10,000 tons 
of locomotive coals for delivery over the next six months, 
but apart from this there is no outstanding inquiry in 
circulation. 


Miners and Wages Award. 


The position in this district is by no means a 
happy one with respect to the wages question, arising out 
of the award of the independent chairman. Some of the 
miners who last week suspended work as a protest against 
the award, resumed operations before the week was out, 
but that does not mean that the opposition of the miners 
to working on the new conditions has abated. As a 
matter of fact, resentment of the rank and file appears to 
be growing rather than moderating, and numerous districts 
have urged a general strike against the award. The result 
was that the special conference of coalfield delegates held 
on Monday to consider the situation was invested with 
more than ordinary interest and importance. The extreme 
element called for a strike, but the chairman refused to 
accept the proposal, and after a full day’s discussion, the 
leaders were able to exercise a restraining influence upon 
the delegates, and eventually it was resolved to adjourn 
the conference until next Monday in order that certain 
recommendations of the Executive Council might be 
placed before the various lodges. Subsequent to the 
conference, the general secretary stated that he wished 
to make it clear that the Executive Council was as funda- 
mentally opposed to the new conditions as the men them- 
selves, but it hoped to achieve its object of improving the 
conditions for the miners by other methods than a strike. 
An emergency meeting of the Council on the following 
day again reviewed the position and expressed the opinion 
that a strike in the coalfield at the present time would be 
calamitous, and appealed to the workmen to act upon the 
advice of the leaders and keep at work, thus saving hard- 
ship and suffering. All the workmen have not, however, 
followed the Executive's advice, as immediately after the 
delegate conference on Monday there were meetings of 
the miners at the Ferndale and Tylerstown pits, and it was 
decided to come out on strike immediately, with the result 
that on Tuesday there were 5000 men idle. In all the 








circumstances, it is difficult to forecast what may be the 
eventual position in South Wales. 


LATER. 

The miners at the Ferndale and Tylorstown pits, 
who resolved on Monday night to strike against the inde- 
pendent chairman’s award on the wages question, decided 
on Wednesday to resume work immediately, and await the 
result of the adjourned coalfield conference on Monday 
next. Work at the Bedwas Navigation Colliery has been 
suspended since November 7th. On Wednesday the 
negotiating committee reported that negotiations in 
respect of a new price list had broken down and that a 
complete deadlock existed. All the colliery officials have 
now received a month’s notice. Prior to the stoppage 
over 2500 men were engaged at the colliery. 


Oil from Coal. 


The subject of increasing and cheapening the 
production of oil from coal was referred to by Mr. George 
Hall, Civil Lord of the Admiralty, and Member of Parlia- 
ment for Aberdare, in the course of a s sh at Ponty- 
pridd on Sunday last. He said that the Admiralty during 
the war used 287,000 tons of creosote oil and since the war 
had used 209,000 tons. This oil had to be mixed with 
natural oil for use as fuel. During the last twelve or 
eighteen months, however, it had been proved that oil 
produced from coal could be used, and it gave almost the 
same results as natural oil. He pointed out, however, that 
the chief difficulty was the question of price. There were 
three power-producing industries in this country—coal, 
gas, and electricity. There was overlapping and waste, 
whereas there should be co-ordination between them, so 
that the waste of the one should go towards the pro- 
duction of power in the others, as was being done in some 
other countries. He was perfectly convinced that, with an 
appropriate organisation of the power-producing industries 
of this country, instead of the nation spending as it did 
last year over £42,000,000 for the importation of oil, 
a very large proportion of that money could be expended 
on oil produced from our own coalfields. 


Not an Exception. 


Reports have appeared in some publications that 
there was one colliery in this district which would not be 
affected by the award of the independent chairman, this 
undertaking being the Taff-Merthyr at Trelewis, the 
workmen at which are mainly members of the South 
Wales Industrial Union, and not the South Wales Miners’ 
Federation. This, however, is not the case, as there was 
to be a meeting this week between the representatives of 
the management and the Union with a view to reviewing 
the situation and bringing the colliery into line with the 
other collieries. This will mean a reduction of wages 
proportionately to the reduced hours of working, as in the 
case of the coalfield generally. 


Current Business. 


The tone of the steam coal market remains with- 
out any real life. New business is very slow to come along, 
and with the exception of a few grades, coals of all descrip- 
tions can be secured for early shipment without difficulty 
at minima prices. Small coals are particularly plentiful. 
Coke meets with extremely little demand, while patent 
fuel makers experience no better demand. One fuel works, 
the Arrow undertaking at Newport, has been closed down 
indefinitely, while it is reported that the Port Talbot 
branch of the Crown Fuel Works is also to shut down 
temporarily. Pitwood is a weaker market, and prices are 
down to about 22s. 6d. to 23s. As regards pit props, 
South Wales colliery undertakings have placed contracts 
for the supply of about 100,000 loads of Russian pit props 
during the next six months. This quantity is about four 
times as much as was purchased last year when the bulk 
of the props supplied to South Wales collieries came 
rom Finland, which supplied 120,753 of the 183,081 loads 
mported. Russia supplied 33,044 loads. 








CONTRACTS. 


Epwarp Bennis anv Co., Ltd., of 28, Victoria-street, London, 
8.W. 1, ask us to announce that they have received over thirty 
orders for their new air draught furnace applied to Lancashire 
boilers. 

STeaTITE AND PorcreLarIn Propvucts, Ltd., of Stourport, 
Worcestershire, has received an order for their patented spring 
ring insulators for 257 route miles of 132 kV primary transmission 
lines, which are being erected under the South-West England 
and South Wales section of the “ grid " scheme. 

Brown, Bovert anp Co., Ltd., has received an order from 
the Southern Railway Company for eighteen rectifier units, 
each having an output of 2500 kW. The rectifier unite will be 
supplied with three-phase current at 33,000 volts, 50 cycles, 
and will deliver D.C. at 660 volts. This order is in connection 
with the electrification of the main line between London-Brighton 
and Worthing. 

Mrertzes, Bickerton anp Day, Ltd., of Stockport, have 
received orders for the following engines :—Three engines for 
Ceylon of 50, 70 and 120 B.H.P. respectively ; eight engines 
for India, one of 50 B.H.P., two of 110 B.H.P., three of 165 
B.H.P., and two of 180 B.H.P. One engine of 150 B.H.P. of 
“ Mirrlees-Ricardo " type for the Federated Malay States ; 
one engine of 50 B.H.P. for the Alexandria Water Works. 

Moter Propvucts, Ltd., has received orders for 20,000 
“* Fosalsil ** heat insulating slabs at the West Midlands Joint 
Electricity Authority's generating station ; 142,000 “* Fosalsil "’ 
heat-insulating bricks for a gas company in the South of 
England ; 30,000 “* Fosalsil "’ heat-inoulating slabs for the new 
generating station at Sheffield. Foreign orders have been sup- 
plied as follows :—25,000 “ Fosalsil " insulating bricks, 20,000 
* Fosalsil " insulating slabs and 30 tons of “ Fosalsil ”’ pipe- 
covering composition for an oil company, and 52,000 insulating 
bricks for Rhodesia. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE are asked to state that the amalgamation of the Express 
Lift Company, Ltd., and Smith, Major and Stevens, Ltd., has 
been completed. The firm will be known as the Express Lift 
Company, Ltd., and will have its offices at Greycoat-street, 
Westminster, 8.W. 1. Telephone numbers, Victoria 8830/34, and 
telegrams ‘‘ Glidingly,” London. The firm is placing on the 











market an improved type of moving stairway which will have 
the name of “ Glydeways.” 

Mr. 8. F. Prest has been appointed chairman of Parsons 
Marine Steam Turbine Company, Ltd., in succession to the late 
fon. Sir Charlies A. Parsons, O.M., and Mr. R. J, Walker, 
vice-chairman and managing director. 

Mr. Cuantes J. Hopns, M.I. Mech. E., who has been general 
manager since 1906, and joined the company as manager of the 
London office in 1898, is relinquishing his position with the 
Hydraulic Engineering Company, Chester, at the end of March. 
Tue Board of Trade has appointed Mr. W. McAusian, Deputy 

ineer Surveyor-in-Chief, to be Engineer Surveyor-in-Chief 

I r of Testing Establishments in their Mercantile 
Marine partment, in succession to Mr. A. E. Laslett, 18.0., 
who retires on April 30th, 1931. 

Roreways, Ltd., ask us to announce that on and after March 
23rd, 1931, they will remove from Aldwych House, Aldwych, 
W.C. 2, to 152-6, Great Portland-street, London, W.1. The 
telephone numbers will be Museum 0831 (3 lines) and the tele- 
graphic address will remain “‘ Ropeways London.” 

ALLpAyYs anp Ontons, Ltd., of Great Western Works, Small 
Heath, Birmingham, ask us to announce that they have pur- 
chased from the liquidator the whole of the goodwill, patents, 

tterns and drawings connected with the foundry equipment 

usiness of the Britannia Foundry Company, of Coventry. This 
includes a full range of Britannia moulding machines. 


E 








INTERNATIONAL IttuminaTion Concress, 1931. — The 
arrangements for an International Illumination Congress, which 
is to be held in Great Britain from September Ist to September 
19th next, are well advanced. It is proposed at present to spend 
two days in London and Glasgow, three days in Edinburgh, 
two days in Sheffield, two days in Birminghan., and on Sunday, 
September ! 3th, the Congress will tour by road from Birmingham 
to Cambridge, where the remainder of the time will be taken up 
with various mteetings and the Plenary Session of the Inter 
national C ission on Il tion, all of which will be held 
in Trinity College, Cambridge. Details of Technical Sessions 
and visits will be completed at an early date, and particulars 
may be obtained from the Hon. General Secretary, Colonel 
C. H. Evans, the Illuminating Engineering Society, 32, Victoria- 
street, London, 8.W. 1. 

Betrast Association or ENGriveeRs.—A note of interest 
was introduced at the recent annual dinner of the Belfast 
Association of Engineers, held at the Cariton Hall, Belfast, 
at which electric traffic signals were utilised to confine all speeches 
to a 5 minutes’ length. By this means it was possible to include 
&@ programme of music and a The toast of “ The City 
of Belfast’ was proposed by the President, Mr. W. B. Kelly, 
and Mr. . L. MeCready responded. Mr. Alex. Brown, 
M.I. Mech. E., a Past-president, gave the toast of ‘‘ Our Guests,” 
and referred to the visitors from the Free State. Replies were 
made by Mr. A. R. Fcrster, Mr. Desmond M'Ateer, of Dublin, 
the President of the Engineering and Scientific Association of 
Ireland, and Major Malcolm 8. Speir, while those who took part 
in the musical programme were thanked by Mr. Robert Craig, a 
Vice-president of the Association. 

Jomst Meetine or Eveven Socreties.—A meeting will be 
held jointly by eleven societies in the Hall of the Institution 
of Mechanical Engineers, Storey’s Gate, St. James's Park, 
8.W. 1, on Tuesday, March 3lst, at 7.45 p.m., when Dr. 8. J. 
Davies and Mr. E. Giffen, M.Sc., of King’s College, Engineering 
a will read a paper entitled “ Injection, Ignition 
and Combustion in High-speed, Heavy-oil Engines.” The 
following is a list of the societies participating :—The Chemical 
Engineering Group, the Diesel Engine Users Association, the 
Institute of Fuel, the Institute of Marine Engineers, the Institu- 
tion of Automobile Engineers, the Institution of Engineers 
in-Charge, the Institution of Mechanical Engineers, the Institu- 
tion of Petroleum Technologists, the Junior Institution of 
Engineers, the Royal Aeronautical Society, the Society of Engi- 
neers. The chair will be taken by Mr. Loughnan Pendred, 
Past-President of the Institution of Mechanical Engineers. 


MANCHESTER ASSOCIATION oF ENGINEERS.—<An interesting 
discussion on “ The Industrial Application of Pulverised Fuel,” 
arranged by the Manchester Association of Engineers, attracted 
a large number of members and visitors to the meeting of that 
body on Friday, 14th inst. The local branches of the Institution 
of Mechanical Engineers and the Institute of Fuel were the 
guests of the Association, and Mr. G. E. Windeler, the President, 
was in the chair. Mr. R. B. Potter briefly explained the funda- 
mental principles of pulverised fuel firing, and dealt in some 
detail with its application to steam raising. Mr. E. Watson 
Smyth gave some interesting particulars of pulverised fuel as 
applied to metallurgical processes, particularly to the firing of 
open-hearth furnaces, and Mr. A. P. Traill discussed its applica- 
tion to marine work. Dr. G. E. K. Blythe claimed considerable 
economies in metallurgical work, and referred to its successful 
application in the manufacture of cement for some yeers past. 
He envisaged the possibility of its application to small plants, 
such as central heating plants for — buildings, the fuel 
being prepared centrally and distributed to the consumers. 
He did not claim advantages for pulverised fuel firing when 
applied to steam raising, a statement which, later in the discus- 
sion, he qualified as applying only to small units; for larger 
units the advantages were indisputable. Several other speakers 
also supported the remarks which had been made, and brought 
out many practical details. 

Mancuester Steam Users AssociatTion.—In the report for 
the year 1930, which covers the Association's activity for the 
seventy-sixth year of its existence, the Committee of the Man- 
chester Steam Users Association states that the work of boiler 
inspection was carried on with the usual regularity. The total 
number of examinations made during the year was 22,283, com- 
prised of examinations with the boilers at rest and opened out, 
and “external” examinations with the boilers mainly under 
steam. A considerable increase is shown in the number of 
external examinations, accounted for by the large number of 
boilers examined with the coverings removed, which service was 
rendered in most cages at special times according to members’ 
convenience and in addition to the periodical inspection. A 
separate detailed report was furnished to the boiler owner, in 
accordance with the Association's practice, upon each boiler 
examined, in addition to the report required under the Factory 
and Workshop Act. The detailed report contains recom- 
mendations which may be suggested by the inspectors with a 
view to the attainment of economy in the use of steam and the 
maintaining of the boilers in safe working condition. During the 
year the question of the stripping of steam boilers for periodical 
examination was under consideration by Government Depart- 
ments, and at the invitation of the Home Office our late Chief 
Engineer, Dr. Petrie, with Mr. Ritchie, attended a conference of 
boiler inspecting authorities with H.M. Inspector of Factories 
and the Chief Engineer of the Board of Trade, held at the Home 
Office in April, 1930. The Association's point of view was clearly 
stated and was also embodied in a letter subsequently addressed 
to the Under-Secretary of State, Home Office. So far as the 
Committee is aware, the Association was the only inspecting 
authority directly representing boiler owners in a conference of 
over thirty persons. At a recent annual meeting it was pressed 
by several members that the Association might with advantage 
undertake the financial cover as well as inspection of steam 
engines in addition to that upon steam boilers. The matter has 
received the careful consideration of the Committee, which 
announces that the Association is prepared to add to its other 
activities that of the certification and financial cover of steam 
engines, the latter being the equivalent of an insurance. 














THE ENGINEER 





Marcu 20, 


1931 








Current Prices for Metals and Fuels. 











Export. 
14/6 
15/6 

15/9 to 16:6 
12/6 
11/9 
10/6 


7 |= 


12/3 


2 - to 13/6 
16/6 to 17/6 
~ to 13 
11/- 
10/6 


13/- 
12/9 
12/~ to 13/- 
i1/ 
10/3 


20/- 
30/— to 51/- 
20/- to 20/6 


13/9 to 14 
12 
10/- 
12/6 to 13/- 
27/— to 39/- 


15 
13/3 to 13/6 
25/- to 37/- 
26/— to 28 


ovens 
to 15 


20/— to 20/3 
18/9 to 19/9 
18/6 to 19/6 
17/9 to 18 

18/3 to 18/6 
17/9 to 18/- 
17/6 to 17/9 
17/3 to 17/6 
13/6 to 14/- 
12/- to 13/6 
18/— to 22/- 
19/9 to 20/3 
15/6 to 16/- 
17/- to 17/3 
15/6 to 16/- 
14/— to 14/3 
22/- to 36/6 
16/6 to 17/6 
20/6 to 21/- 
22/6 to 23/- 


35/— to 37/6 
27/- to 31/6 
22/6 to 27/6 
41/6 to 45/— 
43/— to 46/- 
24/9 to 28/3 
19/9 to 21/- 

9/6 to 10/6 

8/6 to 9/6 


20/— to 21/- 
18/— to 20/— 
12/— to 13/- 
16/- to 17/6 


sie TRON ORE. STEEL (continued). FUELS. 
N.W. AST- Home. ix » 20 7 
(1) Native .. 16/- to 20/6, N.E. Coast £ rz d. : rE , ae 
(1) Spanish. 16/— Ship Plate rs LANARKSHIRE 
ip ates 815 0. 715 0 (f.0.b. Glasgow )— Steam . 
N.E. Coast— Angles. >» a n., as a Ell.. 
Native E 18/- to 21 Boiler Plates (Marine) 10 10 0 Splint 
Foreign (c.i.f.) 16/- (Land) 0 0 0. Trebles 
Joists “Le 815 0. a Doubles 
Heavy Rails .. 810 0. n Singles 
PIG IRON. Fish-plates 132 0 0. - iemmtie 
Home. Export. Channels © 5 0. £9 to £9 5e. (f.0.b. Ports)—Steam 
£s.d £ 3s. d ee ante ~ . : Jewel 
(2) ScorLanp Gof Biiete [oS ” ” Trebles 
Hematite 314 0. N.W. Coast— FiresHIRE— 
No. 1 Foundry 316 0. Barrow— (f.0.b. Methil or Burnt- 
No. 3 Foundry 313 6 Heavy Rails .. BB Os. "in island)—Steem 
Light Rails 810 Oto 815 0 Screened Navigation 
Big as ae ‘ , Billets 610 Otc 9 0 0 he 
ematite Mixed Nos. 37 6 7 
No. 1 3 8 0 3 8 a came 
Bars (Round) 976 a Sh 
Cleveland— os Guall Bound 73 e. (t.0.b. Leith)—Best Steam 
No. 1 sie. 310 Hoops (Baling) 10 0 0. 915 0 Seniieiene themes 
Siliceous Iron a. 2 &, 3 10 » (Soft Steel) 9 0 0.. 815 0 Tr _ 
' rebles 
No. 3G.M.B. .. 218 6. 218 6 Plates tees 817 6to 9 2 6 Doubles 
No. 4 Foundry 217 6 217 6 » (Lanes. Boiler) 9 2 6to 9 5 0 Singles 
No. 4 Forge $17 ©. 217 | Sserrrmip— . 
Mottled 216 6. 216 6 Siemens Acid Billets 9 10 0 (basis) ENGLAND. 
White 216 6. 216 6 Hard Basic 812 Gand9 2 6 (8) N.W. Coast— 
Intermediate Basic 7 2 Gand7 12 6 Steams .. 
MIpLanps— Soft Basic 65 0 Household 
(e) Staffs.— (Delivered to Station.) Hoops... 0 5 O. Coke 
All-mine (Cold Blast) - : Soft Wire Rods 715 0 NorTHumMBERLAND— 
North Staffs. Forge 0+. Miptaxps— Best Steams 
Foundry 31 0 Small Rolled Bars .. 7 2 6to 8 0 0 Second Steams 
(e) Northampton— Billets and Sheet Bess -- § & Oto 616 6 Steam Smalls 
Foundry No. 3 376 Galv. Sheets, f.o.b. L’pool 11 0 0 Unscreened 
Forge 326 (2) Staffordshire siasid 910 0 Household 
(d) Angles fe Be DurBam— 
(e) Derbyshire— (d) Joists 815 0 Best Gas 
No. 3 Foundry 311 0 (d) Tees , 24. Second 
Forge 3 6 06 (d) Bridge and Tank Plates. . 817 6 Household 
Boiler Plates . »» OS 8 Foundry Coke 
(3) Lincoinshire— SHEFFIELD— Inland 
No. 3 Foundry mend Best Hand-picked Branch 25/6 to 27 
No. 4 Forge Derbyshire Best Bright House 21/- to 23/6 
Basico... NON-FERROUS METALS. Best House Coal .. 20/- to 22 
SwaNnsEa— Screened House Coal 19/— to 20/- 
(4) N.W. Coast— Tin-plates, 1.C., 20 by 14 f.o.b. 15/3 to 15/6 = » Nuts 16/6 to 17/6 
N. Lanes. end Oum.— Block Tin (cash) 123 0 0 Yorkshire Hards . 15/- to 16/6 
(¢ 2 6(2) ” (three months) 124 10 0 Derbyshire Hards 15/— to 16/6 
Hematite Mixed Nos. 14 3 6(6) Copper (cash) . f 4416 3 Rough Slacks 9/-to 10 
l4 8 6 (ec) ot (three months) 45 6 3 Nutty Slacks .. T/-to 8 
Spanish Lead (cash) 13 1 3 Smalls .. . 4/6to 6/6 
” » (three months) 13 6 3 Blast-furnace Coke (Inland) = 12/3 on rail at 
MANUFACTURED IRON. Spelter (cash). . * 12 3 9 Furnace and Foundry Coke (Export), f.o.b. 14 
7 » (three months) . . 1213 9 
Home. Rupert. | »c sone — (9) SOUTH WALES 
: Sa ¢ fs 4. Copper, Best Selected Ingots 47 10 © | CARDIFF 
ee Electrolytic 4815 0 Steam Coals : 
Crown Bars 10 5 0 915 0 é Strong Sheets .. 7 0 0 Best Smokeless Large 
Best : Tubes (Basis Price), ib. 0 Ol Second Smokeless Large 
N.E. Coast— Brass Tubes (Basis Price), Ib. 0 0 9 Best Dry Large. 
Iron Rivets 1110 0 » Condenser, Ib. ; 01 0 Ordinary Dry Large 
Common Bars 1015 0 Lead, English. . 1412 6 Saad Ele: Wels Lenye 
Best Bars 11 56 0 » Foreign .. 1310 0 Western Valley Large 
Double Best Bars 1115 0 Spelter 1212 6 Best Eastern Valler Large . 
Treble Best Bars 12 5 0 Aluminium (per ton—raw ingot) £95 me di ant seed Larg: 
LaNncs.— 5 Ordinary Smalls 
Crown Bars .. . 0 56 O. Washed Nuts - 
Second Quality Bars 815 0. FERRO ALLOYS. No. 3 Rhondda Large . 
Hoops ' 13 0 0 o o Smalls 
8. Yer Tungsten Metal Powder 2/3 per Ib. No. 2 oe Large . 
” ~ssased —— oS Ferro Tungsten .. .. 2/- per Ib. . 2 » Through 
Per Ton. Per Unit ie Smalls 
—" ~ ~ “ Ferro Chrome, 4p.c.to6p.c.carbon .. £21 0 0 = 7/- Foundry Coke (Export) 
si ; - 6 p.c. to 8 p.e. . £22015 0 7/- Furnace Coke omen 
MipLanps— 8 p.c. to 10 p.c. . £2010 0 1/- Patent Fuel .. . 
Crown Bars .. 915 Oto10 7 6 Specially Refined.. .. Pitwood (ex ship) . 
Marked Bars (Staffs. ) Oe elt all Max. 2 p.c. carbon .. . £32 0 0 10/- Swansea— 
Nut and Bolt Bars 815 Oto 9 0 0 » Ips.carbon.. .. £35 0 0 13/- Anthracite Coals : 
Gas Tube Strip 1017 6toll 0 0 0-70 p.c. carbon .. £37 0 0 14/- Best Big Vein and 
* » carbon free 10d. per Ib. Seconds .. c 
Metallic Chromium : .. 2/7 per Ib. Red Vein... 
Ferro Manganese (per ton) . . £11 0 0 for home Machine-made Cobbies 
STEEL. (4) . .. £11 10 0 for export Nuts 
(6) Home. (7) Export: Silicon, 45 p.c. to 50 p.c. . £11 0 O scale 5/- Beans 
2s. d. £ s. d. unit Peas re! 
(5) ScoThanp— » tMp.e. . £18 0 O scale 7/— per Breaker Duff .. 
Boiler Plates (Marine) .. 10 10 0 . 10 10 0 unit Rubbly Culm 
a » (Land) 1010 0. 10 0 O| ,, Vanadium .. 12/9 per Ib. Steam Coals : 
Ship Plates, jin. oniep 815 0. 715 0 Molybdenum 4/2 per Ib. Large... 
Sections .. ‘ o OoBHs. o “9--@ » Titanium (carbon free) 9d. per Ib. Seconds . 
Steel Sheets, sin. ie ae 8 0 0| Nickel (per ton) ae . £170 Smalls ... 
Sheets (Gal. Cor. 24 B.G.) i ag 8 11 © 0| Ferro Cobalt .. 9/3 per Ib. Cargo Through 
(1) Delivered. (2) Net Makers’ Works. (8) f.0.b, Makers’ Works, approximate. (4) Delivered Sheffield. (5) Glasgow, Lanarkshire, and Ayrshire. 


All delivered Glasgow Station. 


rail at ovens and f.o.b. for export. 


(7) Export Prices—f.o.b. Glasgow. 
(a) Delivered Glasgow. 
Ordinary Ship, Bridge, and Tank Plates and Sections, 15/- if home consumers confine purchases from associated British Steel Makers. 


(9) Per ton f.0.b. 


(6) Delivered Sheffield. 


(c) Delivered Birmingham. 


(6) Home Prices— 
(8) Except where otherwise indicated, coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on 
(d) Rebate: Joists (minimum), 22/6 ; 
(e) Delivered Black Country Stations. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
Steel Cartel. 

Tue value of the Steel Cartel lies in its proving 
effective at a time when the steel trade is at its worst. 
For the moment it has failed to do so. All the efforts 
made to adapt the Cartel to the new conditions of trade 
have given negative results. French makers aim at 
securing a monopoly of their own market by excluding 
the other members of the Cartel and reducing still further 
the continental steel output. The Belgians have only a 
limited home demand and the German requirements have 
declined to an extent that compels producers in that 
country to look abroad for the disposal of their steel. Both, 
therefore, refuse to give an undertaking to abstain from 
exporting to France, and at the meeting of the Cartel held 
at Disseldorf last week it was decided to maintain the 
present 30 per cent. reduction of output during the second 
quarter of the year. Nothing is known about the delibera- 
tions regarding the reconstruction of the Cartel before the 
end of June, but there are serious doubts whether it will 
be possible to reconstruct it without an international 
sales comptoir, the constitution of which has so far met 
with insuperable obstacles. Trouble arises mainly from 
dissentient steel producers in Belgium. At present France 
seems to be the only country sincerely desirous of recon- 
structing the Cartel. 


Anthracite. 


The reduction of wages in the South Wales coal- 
field, following upon reductions in Germany, Holland, 
Belgium and the Saar, has aroused an interest which is not 
unalloyed with fear that it will aggravate the difficulties of 
the French colliery industry. The high cost of Welsh 
anthracite gave French coalowners an opportunity to 
encourage the use of substitutes, and as a result the con- 
sumption of anthracite was reduced, though not to the 
extent anticipated. The real danger to Welsh anthracite, 
apart from the Russian supplies which are unwelcomed, lies 
in the shipments of anthracite from Tonkin. There is an 
organisation throughout the country for the distribution 
of Tonkin anthracite, which is claimed to be of good 
quality and it has the advantage of being mined at the 
surface with very cheap labour. Moreover, preference is 
naturally given to a colonial fuel if the price and quality 
are equal to that of the foreign anthracite. At present 
only one Tonkin company is consigning to this country a 
relatively small, though increasing, quantity of anthracite, 
but if the Welsh fuel fails to hold its own in this market 
it is possible that the Tonkin anthracite will, to a large 
extent, take its place, though it will, of course, always be 
at the mercy of freights 


State Railways. 


The State Railways are carrying out an intelligent 
propaganda for interesting the travelling public in the 
work they are undertaking and securing public approval 
of the great scheme which they hope to put in hand for 
dealing with a complicated traffic problem. The public 
must be interested because it will be called upon to pay the 
cost. As a means of enlightenment upon railway matters 
generally a small exhibition has been organised at the Gare 
Saint-Lazare, where models and diagrams are shown, 
representing all types of rolling stock and various methods 
of signal control. There is a remarkable working model of 
a special train for official use composed of a “ Pacific ” 
locomotive and three coaches, and also a working model of 
a plant used for relaying tracks. This plant, designed by 
Monsieur Drouard, has been in use on the line between 
Caen and Cherbourg. It consists of two trucks with 
cranes, one for raising lengths of the old track and the 
other for laying the new track, while between them is a 
truck with bucket elevators for scooping up the ballast 
which passes through a cylindrical sieve and is returned to 
the permanent way. It is claimed that tracks can be 
relaid at the rate of 800 m. to 1000 m. a day with the aid of 
twenty-five men. In addition to these models the public 
is provided with information concerning the unfortunate 
situation of the Gare Saint-Lazare, which is said to be 
“on the brink of an abyss.’’ The State Railways are the 
only system which has more than one terminus in Paris, 
and the Gare Saint-Lazare is itself quite incapable of 
expanding to deal with the increasing traffic. It is over- 
whelmed by the suburban traffic. The number of suburban 
arrivals is about 360,000 a day, and that number is increas- 
ing. If the Gare Saint-Lazare is to be saved from the 
abyss it must be reserved for the electrified suburban 
service and the main lines must be diverted to the new Gare 
Montparnasse, which it is proposed to build near the 
existing station. 


The Trans-Saharan Railway. 


The Government’s hesitation to carry out the 
recommendations of the commission to authorise the con- 
struction of the Trans-Saharan Railway without delay 
may be due partly to the strategical and political issues 
involved. The scheme interests both Italy and Great 
Britain. It clashes with the Italian proposal to construct a 
line from Tripoli to the Niger, om Great Britain would 
be faced with an alternative route from the Cape to North 
Africa when the Trans-Saharan Railway is connected up 
with the Belgian Congo system and is extended to the 
Cape-Cairo line. Therefore, while prominence will be 
given to the Trans-Saharan Railway at the International 
Colonial Exhibition in Paris, the organising committee is 
reported to have sent through the Government an invita- 
tion to Great Britain and Italy to discuss the matter in 
Paris with a view to seeking some arrangement which will 
give satisfaction to the three countries. 


Canal Traction. 


The equipment of the canal system for electrical 
traction has met with some opposition, partly because it 
will mean a State monopoly and also because barge owners 
prefer to be independent and believe that motor barges 
will be cheaper for them than electrical haulage. The 
electrification of the canals in the north and east of France 
is, however, being pushed forward simultaneously with 
an improvement to the canal system, which now allows of 
traffic between Dunkirk and Basle, and similar work was 
completed on the Rhine and Rhone Canal a few months ago. 
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SWITCHGEAR. 


342,615. May 2nd, 1930.—Vacuum Eecrric Swrircses, 
International General Electric Company, Inc., of 120, Broad- 
way, New York, United States of America. 

The object of this invention is to enable the switching 
speed of mechanically operated vacuum switches to be sub- 
stantially increased by reducing the mass of the moving parte. 
Current conductors A B are rigidly mounted in the glass vessel 
C, to which the external circuit is connected. A metal vessel 
D is fused on to the vessel C. The high-vacuum chamber C 
is closed by a closure plate E. The conductor A carries at its 
lower end a vacuum-tight bellows F, having an end plate G to 
which the movable contact element is attached ; this element 
comprising a contact plate H attached to a spring J in such a 
manner that the spring connection can only take effect in an 
axial direction, and consequently the movable contact plate is 
always guided in a parallel direction to the fixed plate K. To 
the end plate G ap operating rod L is attached, and extends 
through an axial bore in the conductor A into the low vacuum 
chamber M. The conductor A is attached to a guide plate N, 
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and a strong spring O attached to a stay P and to the rod L, 
holds the switch in the open position. In order to guide it 
more effectively, the contact plate H is connected to the con- 
ductor A by spring plates Q. For connecting up the external 
circuit, metal tubes R 8 are attached to the conductors B and A 
respectively. The closing of the switch is effected by a can. T 
mounted on a shaft U, which passes to the outside through a 
vacuum-tight sleeve for operation by means of a lever or hand 
wheel. A roller V mounted at the upper end of the rod L serves 
to reduce the friction between the cam and rod. The switch is 
opened by the yap ion of the spring O, which is placed under 
tension during the closing operation. On account of the slight 
mass of the moving parts, this is effected with great speed at the 
moment when, on the rotation of the shaft U, the extreme point 
of the tam passes clear of the roller V. The shaft U of the cam 
can be guided in bearings in a guide ring W. It is advantageous 
to establish a low vacuum in the chamber M in which the switch 
rod L moves.— February 5th, 1931. 


MEASURING AND TESTING INSTRU MENTS. 


342,583. March 18th, 1930.—Aim Loos, Askania-Werke 
Aktiengeselischaft, vormals Centralwerkstatt Dessau and 
Carl Bamberg-Friedenau, Kaiserallee 87, Berlin-Friedenau, 
Germany. 

The inventors neg to measure the distance travelled by 
an aeroplane through the air with the aid of a Venturi tube 
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The draught passing through this tube produces a reduction of 
pressure in the throat, which is a measure of the speed of the 
craft. A connection is made from the throat to a measuring 
device, such as the cylinder and piston A, or to a rotary meter, 
which shows the amount of air aspirated through the Venturi 
tube, and consequently the distance travelled through the air. 
February 5th, 1931 





| passing out through a pipe P. 




















































































GAS PRODUCERS. 


342,405. November 13th, 1929.—Warer Gas GENERATORS, 
Stettiner Chamotte-Fabrik Actien-Gesellschaft vormals 
Didier, 90, Westfalische Strasse, Berlin-Wilmeredorf, 
Germany, Assignees of Scheidhauer und Giessping Aktien- 
geselischaft. 

In connection with the operation of coke ovens, gas retorts 
and the like, it has been proposed to dilute the retort gas with 
waste gas, so that the retort gas can be used alternatively with 
producer gas, without requiring a different set of burners. 
According to this invention, dilution with waste gas is applied 
to water gas in connection with a generator which is operated 
with air blast and steam blast alternately, and with heating of 
the coking zone by means of producer gas during the air blast 
and by means of the diluted water gas during the steam blast, 
the same burner or set of burners being used for both gases 
Above the generator chamber A there are two shafts B in which 
coal is coked, the coke dropping into the chamber A. A blower 
C forces air into the chamber A, and with the hot coke this pro 
duces lean generator gas, heat being evolved, which heate the 
charge and the lean gas. This gas is used for heating the shaft« 
B, for which purpose it passes through flues D E to burners F, 
where it is mixed with air for combustion in heating flues G. 
The air is supplied by the blower C through a pipe H, and is 
preheated in chambers I having openings K leading to the 
flues G. The gaseous products of combustion pass through a 
»ipe L to a steam generator M having a superheater and residual 
heat is thus utilised. After a period of air blast the air supply 
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is discontinued, and steam from the superheater is blown into 
the generator, producing water gas, most of which ascends in 
the shafts B, taking volatile constituents of the coal with it and 
It is desirable to heat the shafts 
B during the period of producing water gas, eo part of the water 


| gas is caused to flow to the flues G, as was done with the gene 


rator gas. However, if the water gas were allowed to flow 
undiluted through the burners F, to mingle with air, the tem- 
perature would be too high for the flue walls, and regulation 
would be difficult. Accordingly, some of the waste gas is taken 
from the waste gas chimney through a branch Q to a blower R 
and forced through a pipe N, flues 5, and openings T to the flues 
E, where it is mixed with the water gas and dilutes the same to 
the thermal efficiency of the generator gas, so that it can be used 
with the same burners to produce the same heating effect. A 
mixing of fuel gas and waste gas may with advantage take place 
towards the end of the air blast period. At this stage the lean 
generator gas has attained its highest thermal efficiency, and is 
highly preheated, and there may be some risk of overheating 
if this gas is not diluted. The quantity of water gas mixed 
with the fuel gas may be regulated by the difference of pres- 
sure between the gas in front of the slots D and the gas in the 
flues S, an automatic regulator U being used. If the pressure in 
the generator chamber increases relatively to that in the flues 
8 the supply of waste gas is increased, and if it falls the supply 
is reduced.—February 5th, 1931. 


MACHINE TOOLS AND SHOP APPLIANCES. 


342,570. March 7th, 1930.—Brarines ror Kotunc Mi1is, 
Fried. Krupp Grusonwerk Aktiengesellschaft, Magdeburg- 
Buckau, Germany. 

The inventors point out that if the rolls of rolling mills are 
carried in two rows of roller or ball bearings, the bending of the 
rolls in service will produce an unequal distribution of the load 
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on the bearings with the ordinary arrangement. So they arrange 
the two rows of rollers in separate fittings A and B, which are 
held together by bolts and springs C. Pressure is applied to the 
bearing, to hold the rolls together through the piece D, which 
has curved surfaces, to accommodate the relative movement of 
the two bearings.—February 5th, 1931. 


342,505. January 2ist, 1930.—CrENTRELESS GRINDING 
Macaixes, Cincinnati Grinders, Inc., 3058, South-street 
Cincinnati, Ohio, and C. Booth. 

This is an elaborate specification concerning centreless grind - 
ing machines, in which the nae paw we Gees & 
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gripped between two wheels, and appears to be intended for use 
on parts which have different diameters, so that they cannot be 
passed axially between the grinding wheels. In such cases there 
may be a tendency for the work piece to tilt, and be ground 
unequally. As a consequence, there is besides the rest A, on 
which the piece sits, a steady B above. It will be noticed that 
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both these devices act on the work nd ite diameter, 
so that it is urged towards the re heel C. The piece 
is consequently set in movement by oat vb d wheel before 
it is approached to the grinding wheel D and the » Fearwary Ua. of 
the production of flats is reduced to a minimum.—. 

1931. 


MISCELLANEOUS. 


342,246. July 28th, 1930.—Ruegostats, The British Thomson- 
Houston Company, Lid., of Crown House, Aldwych, London, 
W.C. 2. 

One of the objects of this invention is to provide a method for 
applying pressure to a carbon pile rheostat, so that the resulting 
variation in resistance is substantially uniform for all incre- 
ments of the actuating means. Another object is to obtain a 
predetermined resistance change for each unit of advance of the 
actuator. Pressure is applied to the carbon piles A by means 
of a yoke B, which is moved in a forward direction by means of 
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the actuating screw C, the yoke pressing against gas-filled elastic 
bags D, which, in turn, bear against a plate E, which serves 
to apply pressure upon the carbon piles and to connect the two 

iles. Normally, this plate is held away from the carbon piles 

y means of springs F. Rigid cylindrical members G serve to 
limit the amount of expansion of the flexible gas containers. 
As the yoke progresses and the volume of gas decreases the 
elastic container will press against the walls of member G, 
and thereafter a greater pressure will be applied to the carbon 
pile per unit advance of the yoke B.—January 29th, 1931. 


342,622. May 13th, 1930. — ELECTRICALLY DRIVEN CENTRI- 
FUGAL Macurves, Sie kertwerke Aktiengesell- 
schaft, Berlin-Siemensstadt, Germany. 

In centrifugal machines driven by an electric motor situated 
vertically below the drum of the centrifugal machine, and in 
which the motor is provided with a rotating rotor resistance, the 
rotor resistance is usually attached to the motor armature, 
either above or below the —— This makes the motor 
rather long and the centrifugal machine itself very high, which 
is very inconvenient for charging. The motor therefore is 
arranged to occupy part of the drum of the centrifugal machine, 
which, however, results in a loss of part of the charging 
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space of the machine. The rotor of the motor A is mounted 
on @ hollow shaft of the machine and in accordance with 
the invention the resistance B is attached to the underside 
of the drum of the machine, and for the purpose of better 
cooling and distribution of the rotating masses, is divided, for 
example, into three parts, displaced relatively to one another 
by 120 deg. in order to ensure good access of air. A cable C 


passes through the hollow shaft and connects the resistance to 

the rotor of the motor. Air flows in the direction of the arrow D, 
the air current being produced by the rotation of the drum of the 
centrigufal machine, and ventilates the motor and the rigidly 
assembled resistance. In order to obtain at the same time an 


effective cooling of the motor by the air, a sheet metal cylinder 
E, open at the bottom, is pl round the motor. Air is drawn 
through the annular space formed by the sheet metal cylinder 
through — F and flows through the resistance B to the 
outside.— February 5th, 1931. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., oe of having 
notices of meetings inserted in this col . requested to note 
that, in order to make sure of its insertion, deccanaiunann 
should reach this office on, or before, the morning of the Wednesday 
of the week preceding the meeting In all cases the Time and 
PLACE at which the meeting is to be held should be clearly stated. 














TO-DAY. 


Harrer Apams AGRICULTURAL CoLLEGE.—Newport, Shrop- 
shire. Continuation of the power farming demonstration. 


INSTITUTION OF MECHANICAL ENGINEERS.—Store “e ite, St. 
James's Park, Westminster, 8.W.1. ‘“ Modern of 
Raising Water from Unde und Sources,” by Mr. Rupert 8. 
Allen and Mr. W. E. W. Millington. 6 p.m. 

InstrTUTION oF MecHANIcAL EnoineErs.—Merchant Ven- 
turers’ Technical Co! , Unity-street, Bristol. Joint meeting 
with the Institution ‘Automobile Engineers. “ An Experi- 
mental Investigation into Induction Conditi Distribution 
and Turbulence in Petrol Engines,” by Dr. 8. J. Davies. 7 p-m. 

Juston Instirvtron or Encrverers.—39, Victoria-street, 
London, 8.W.1. “ Some Token Systems of Railway Signalling,” 
by Mr. W.8. Roberts. 7.30 p.m. 

Nortu-East Coast InstirvtTion oF ENGINEERS AND SuHIP- 
BUILDERS.—In the Lecture Theatre, Mining Institute, New- 
eastle-on-Tyne. ‘‘ Corrosion with Reference to Boilers,” by Mr. 
T. Millican. 6 p.m. 

PuysicaL Socrery.—Imperial College of Science, Imperial 
Institute-road, South Kensington, 8.W.7. Annual general 
meeting. 5 p.m. 

Roya Instrrution or Great Brrratww.—21l, Albemarle- 
street, Piccadilly, W. 1. Discourse, “‘ Sound, Sand and Smoke,” 
by Professor E. N. da C. Andrade. 9% p.m. 

West oF Scot.anp Iron anp Sreet Instrrure.—In the 
Societies’ Room, No. 24, Royal Technical College, George-street, 
Glasgow. “Iron and Steel Markets and Marketing,” by Sir 
William Larke. 7.15 p.m. The Council will meet at 6.45 p.m. 


SATURDAY, MARCH 2isr. 


INstrItTUTION OF ELEecTRICAL ENGINEERS: Nonrtu-EasteRN 
Strupents’ Secrion.—Visit to C. A. Parsons and Co., Ltd. 
2.30 p.m. 

InstITUTION OF MUNICIPAL aND County EnGixeers.—Joint 
meeting, Yorkshire and North-Western Districts, at the College 
of Technology, Sackville-street, Manchester. “ The Building of 

cal 





the New Bridge,” “The Building of Im Chem: 
House,” and “ The aw? Harbour Bridge, "b . Dorman, 
Long and Co., Ltd., to be followed by o yb oa ion on any 


matters of general interest. 2.30 p-m. 


Keicutry Association oF EnGIneers.—Queen’s Hotel, 
Keighley. Annual dinner. 

Royat Inxstrrvtion or Great Barrram.—21, Albemarle- 
street, Piccadilly, W.1. ‘“ Alpha Rays,” by Lord Rutherford. 
3 p.m. 

Rvurat Reconstruction Associration.—At the National 
5 . Social Service, 26, Bedford-square, London, W.C. 

rtance of Electrical Develo Tar to the Country- 
side” i r. R. Borlase Matthews ; 2 and Employ- 
ment,” by Mr. Montague Fordham. 


SUNDAY, MARCH 22yp. 


Symincton CENTENARY.—-A memorial service wil! be held at 
St. Botolph’s Church, Aldgate, at 11 a.m. 


MONDAY, MARCH 23rp. 
INsTITUTE oF FuEL.—At the Institution of Civil Engineers, 
Great 4 -street, London, 8.W.1. “ Self-help in the Coal 
Industry,” by Mr. R. A. Burrows. 7.30 p.m. 


InstiTuTION oF EtrcrricaL Enocinrers: Nortu-Eastern 
CenTreE.—Armstrong College, Newcastle-on-Tyne. “ Recent 
Progress in Large Transformers,” by Mr. R. M. Charley ; “‘ The 
Application of the Induction Voltage Regulator,” by Mr. 
W.E. M. Ayres. 7 p.m. 

INSTITUTION OF ELectTricaAL Enoinerrs: Sourna Miptanp 
Centre.—At the University, Edmund-street, Birmingham. 
“Heavy Duty Rectifiers and their Application to Traction Sub- 
stations,”’ by Messrs. J. W. Rissik an - Rissik. 7 p.m. 


INSTITUTION OF MECHANICAL ENGINEERS.—Storey's-gate, St. 
James's Park, Westminster, S.W. 1. Graduates’ Section annual 
meeting. Short papers for discussion. 6.45 p.m. 

Royat Soctrery or Arts.—John-street, Adelphi, London, 
W.C. 2. Cantor Lecture, “‘ The Recording and Reproducing 
of Sound,” by Mr. A. G. D. West. 8 p.m. 


TUESDAY, MARCH 24ru. 


ASsOcIATION oF Ex-Stemens Men.—Gatti'’s Restaurant, King 
William-street, Strand, W.C. 2. Annual dinner. Application for 
tickets to Mr. J. Snow Huddleston, Dagenham Dock, Essex. 


InstITUTE oF INDUSTRIAL ADMINISTRATION.—Lecture Hall, 
the Institute of Hygiene, 28, Portland-place, London, W. 1. 
** Financial Control for Manufacturere,” by Mr. E. T. Elbourne. 

30 p.m. 

IxsTITUTION OF CHEMICAL ENGINEERS.—In the Rooms of the 
‘ themical Society, Burlington House, Piccadilly, London, W. 1. 
“ The Concentration cf Phosphoric Acid Solutions by Means of 
the Submerged Flame,” by Mr. C. Featherstone Hammond. 
8 p.m. 

InsTITUTION OF ExectricaL Encrngers: Nortu MIpLanp 
Centre.—Hotel Metropole, Leeds. “ Picture Telegraphy,” by 
Mr. E. 8. Ritter. 7 p.m. 

INSTITUTION OF ELECTRICAL ENGINEERS: Scottisn CenTRE. 
—North British Station Hotel, Edinburgh. “The Cost of 
Power Factor,”’ by Mr. A. E. McColl. 7 p.m. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IX SCOTLAND. 
—39, Elmbank-crescent, Glasgow, C. 2. ‘“‘ The Design and Con- 
struction of Marine Aircraft,’’ by Mr. A. Gouge. 7.30 p.m. 
InsTITUTION oF Locomotive ENoINeEERS.—At the Institution 
of Mechanical Engineers, 3 * 's-gate, St. James’s Park, 8.W. 1. 
Annual general in Water Pick-up 
Gear for omotives,” * by Mr. wa Chambers. 6 p.m. 
SHEFFIELD METALLURGICAL ASSsOCIATION.—-198, West-street, 
Sheffield. ‘“‘ Some Notes on the Selection and Examination of 
Materials for Driving Chain Manufacture,” by Mr. J. Dickson 
Hannah. 7.30 p.m. 


WEDNESDAY, adios 257TH. 








AssociaATION oF SPECIAL anp INFORMATION 
Bureavx.—At the Institution of { Mechanical Engineers, Storey’s- 





“* George Stephenson's Institute and its 


fe. London, 8.W. 1. 


ibrary.” 7 p.m. 
InstrroTion oF AvuTOMOBILE ENcrINnEERS.—The Engineers’ 
Club, Albert-square, Manchester. “ Pressings for Automobiles,” 


by Mr. J. E. Arrowsmith. 7 p.m. 

InstrruTion or Navat Arcuirects.—Grand Hall, Connaught 
Rooms, Great Queen-street, Kingsway, W.C. 2. Annual dinner. 
7.30 p.m. 

Nortu-East Coast InstrruTion oF ENGINEERS AND Suip- 
BUILDERS.—Bolbec Hall, Newcastle-on-Tyne. Graduate Sec- 
tien. Debate, “ That the Present Depression in the Engineering 
yond is Largely Due to Inefficient Sales Organisation.” 

5 p.m. 

ean East Coast Instrrution oF ENGINEERS AND Suip- 
BuItpERS: TexEs-sipe Branca, Grapvate Secrion.—lIn the 
Cleveland Scientific and Technical Institution, Corporation. 
road, Middlesbrough. ‘‘ The Construction of the Airship Base 
in Ismailia,” by Mr. A. Brown. 7 p.m. 


Roya Society or Arts.—John-street, Adelphi, London, 
W.C.2. “The Kent Coalfields,” by Professor Patrick Aber- 
crombie. 8 p.m. 


WEDNESDAY, THURSDAY anv FRIDAY, MARCH 25th, 
26rn anp 271TH. 


InstituTION oF NavaL Arcurrects.—At the Royal Society 
of Arts, John-street, Adelphi, London, W.C. 1. Annual General 
Meeting and annual dinner. For programme see page 292 


THURSDAY, MARCH 26ra. 


InstrTuTs or Fuet: Sours Watzes Brancu.—At the South 
Wales  peery of Engineers, Park-place, Cardiff. Joint meet- 
ing. ‘“* Local Generation of Electrical Power plus the Grid,” by 
Major E. Ivor David. 6 p.m. 

InstiruTIoN oF ELectricaL ENGINEERS.-—Savoy-place, 
Victoria Embankment, W.C.2. “The Electrical Heating of 
Buildings,” by Mr. R. Grierson. 6 p.m. 

INsTITUTION OF StRUCTURAL EnoineErRs.—At the Institution 
of Mechanical Engineers, Storey's-gate, St. James's Park, 
London, 8.W. 1. “ The Erection of the Sydney Harbour Bridge,” 
by Mr. J. Stuart Lewis. 6.30 p.m. 


InstiTuTION oF Wetprine Encrneers: Nortu- -WESTERN 
Brancu.—The College of Technology, Manchester. “* Physical 
and Mechanical Properties of Arc Weld Metal,” by Dr. J. H. 
Paterson. 7.30 p.m. 

Orticat Society.—Imperial College of Science and Tech- 
nology, Imperial Institute-road, South Kensington, 8.W.7 
Meeting at 5.30 p.m. 


FRIDAY, MARCH 27ru. 


InstiruTe or Fuet: East Miptanps Sectrion.—Technical 
Co . Derby. “The Power Consumption of Boiler-house 
Auxiliaries,” by Mr. P. H. N. Ulander. 7 p.m. 

Jumion Institution or Encineers.—39, Victoria-street, 
8.W.1. “ Light Sensitive Work in Modern Industry,” by Mr. 
C. E. Prince. 7.30 p.m. 

Junior Instrrvution or Encineers: Nortu-Eastern Sec- 
Tion.—County Hotel, Newcastle-on-Tyne. “‘ Synthetic Resin 
Products,”’ by Mr. Leonard Clegg. 7.15 p.m. 

MANCHESTER AssocIATION oF EncrIngeEers.— St. John-street 
Chambers, Deansgate, Manchester. “ Developments in Modern 
Foundry Practice,” by Mr. E. Longden. 

Royat IwstrrvTion or Great Brrrarx.—21, Albemarle- 
street, Piccadilly, London, W.1. “ Helium and its Properties,” 
by Lord Rutherford. 9% p.m. 


SATURDAY, MARCH 28ru. 


InstrrvTion oF Muwnicirrat anp County ENGINEERS.— 
South-Eastern District meeting at Guildford, Surrey. Assemble 
at the Guildhall, High-street, Guildford, 11.30 a.m. 

Junior InstrruTion or Enorngers: Nortu-Eastern Sec- 
TION.—Visit to the Rope Works of R. Hood Haggie and Son, 
Ltd., Willington Quay-on-Tyne. 2.30 p.m. County Hotel, 
Newcastle-on- Tyne. Annual dinner. 6.45 p.m. 

Royat Instirution or Great Brirarm.—21, Albemarle- 
street, London, W. 1 * Alpha-rays,"" by Lord Rutherford. 
3 p=. 

MONDAY, MARCH 30rn. 


InstitcTIoN oF Locomotive EnNarveers.—Birmingham 
Chamber of Commerce, New-street, Birmingham. “ Improve- 
ments in Water Pick-up Gear for Locomotives,” by Mr. H. 
Chambers. 7 p.m. 

TUESDAY, MARCH 3lsr. 

Jorst Meetrnc.—At the Institution of Mechanical Engineers, 
Storey's-gate, Westminster, London, 8.W. 1. Joint meeting of 
several Institutions, —- by the Institution of Automobile 
Engineers. i Cc stion in High-speed 
Heavy-Oil Engines,” by = 8. J. Davies and Mr. E. Giffen. 
7.45 p.m. See page 3 

SHEFFIELD - me AssociaTIon.— 198, West-street, 
Sheffield. ‘‘ Gases in Steel (with Special Reference to Oxygen),”’ 
by Dr. Eric W. Fell. 7.30 p.m. 





TUESDAY tro SATURDAY, APRIL Tru to MAY 2np. 


Ipeau Home Exuisition.—Olympia, W. Daily. 


THURSDAY, APRIL 9ra. 


InstiTvuTe or Metats: Lonwpow Locat Sectrion.—In the 
Rooms of the Society of Motor Manufacturers and Traders, Ltd., 
83, Pall Mall, London, 8.W. 1. Open discussion, * ‘The Effects 
of Re-melting and the Use of Scrap.” Annual general meeting. 
7.30 p.m. 

FRIDAY, APRIL 10rs. 

Junior Institution or Encotneers.—39, Victoria-street, 
Westminster, London, 8.W.1. “ Difficulties in Power Trans- 
mission by Belt and how to Overcome Them,” by Mr. F. Russell. 
7.30 p.m. 


MONDAY, APRIL 131s. 
Institute or TeansPrort.—At the Institution of Electrical 


Engineers, Victoria Embankment, W.C.2. Debate upon the 
Final Report of the Royal Commission on Transport. 5.30 p.m. 


FRIDAY, APRIL 177s. 

InstrruTe oF Metats: SHerrietp Locat Section.—In the 
Non-Ferrous Section of the Applied Science Department of the 
University, St. George’s-square, Sheffield. ‘* Extrusion,” by 
Mr. R. Genders. 7.30 p.m. 


FRIDAY anv SATURDAY, APRIL 1l7rH anp 18ru. 
Farapay Socrery.—The Department of Petes. te 

University, Liverpool. General discussion on “ Pho 

em may I.: “Molecular Spectra in Relation to Photo- 


hemical ” Friday, 10 a.m., introductory paper by Pro- 
ae ; IL: “ Photochemi ical Kinetics in Gaseous 


M."Bodenstein ap = ~* Bw = — eal Chante i in Liquid and 


lid Solutions,” lay, ore a.m., oo kakaiediieaenn by Pro- 
om Berthoud ; thesis,’’ Saturday, =«t 30 p.m., 





cee ree apa oy Mh . C. C. Baly. 
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